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5.2 


Overview 


This section describes how to set the NOVRAM parameters to configure the 
UCOTIOS Host Adapter for your system. Including this overview. this section is 
divides into seven main subsections: 


Subsection Title 
st Overview 

52 NovRaM 

33 FRD, 

sa Staring FR.D. 

ss Disk PRD. 

56 Tope FRD 


ST Inegration and Operation 


NOVRAM 


“The LUCUT/OS utilizes an cnboard $12 Byte Non-Volatile Random Access 
Memory (NOVRAM) to store various pieces of subsystem configuration 
information aeeded by the UCOT/8 to determine device types, device 
addresses, device configurations and to enable or disable various 
‘scr-programmable options. Diagnostic programs embecied inthe fmwate of 
the UCO708 (Firmware Resident Diagnostics) provide the ability 10 access the 
NOVRAM. 
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5.4 


FR.D. 


ERD. is an interactive, menu-driven utility program that allows the user 10 
‘communicate with the UCO7/08 via the hest CPU console device, Using FR.D., 
the user ig able to perform various functions, such as loading the NOVRAM 
‘with configuration data, formatting and surface verilying the media on magnetic 
drives, and initializing RCT areas on both the magnetic and optical meds, 


In addition to these preparation capabilities, FRLD. abo can be used to 
perform reliability testing of the subsysters. While not designed to isolate 
pprodlems to the component level, these reliability tests ean aid in isolating 3 
problem to either the SCSI side or the host side of the system 


“The UCO108 actually contains two separate versions of ER.D., Disk FR.D. and | 
‘Tape ERD. Each has a separate set of nienus, NOVRAM functions, and 
conimand options appropriate to either disk or cape requirements. The FR.D. 
‘program that runs when ER.D. is started depends on whether the UCO7/08 is 
set for MSCP (Disk) or TMSCP (Tape) emulation 


Starting FR.D. 


ERD. is designed to be run from the host CPU consete in an offline mo 
is, with the host's normal operating system not running, ERD. is started by 
issuing a special command sequence via console ODT. ‘The startup procedure 
is identical for ether Disk FR.D. or Tape FR.D. Thece are two methods for 
starting FR.D., depending on the bost CPU type. 


that 


Starting ER.D. on 2 MicroVAX I! or MicroVAX II 


ERD. is started by issuing a special command sequence via console ODT. To 
start ER.D, on a MicroVAX, first apply power to the system, Put the system in 
console mode, then enter the following commands via the host coosole in 
response to the > > > prompt 


Door !BUS INIT 
> > >DIPAV 20001F4020<CR> IENABLE MEMORY 
> > > DIPII. 20088000 $0000000<CR> —ISETUP MAP 0 
> >>DIPIL. 20088004 s0000001 <CR> {SETUP MAP 1 


> > > DIPAW 2000XXXX 1<CR> MINIT CONTROLLER 
> >>DIPAV 200VYYY 3003<CR> ENABLE SPECIAL MODE 
>> >DIPAV 2000VYYY 4401<CR> UPLOAD DRIVER 
S>>8 80<CR> ISTART DRIVER 

NOTE: XXXXand YYYY are offsets dependent on the address of the 


UCU7AS controller. See Tables 5-1 and 5-2 for appropriate values. 
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Fora GPX terminal, enter the following commands vie the host console in 
response to the > > > prompt 


>>>r !BUS INT 
> > >DIPIW 2000140 20< CR > TENABLE MEMORY 
> > >DIP/L 20088000 s0000000.<CR> SETUP MAP W 


> >>DIPII. 20088004 SOOQ0001 <CR> — SETUP MAP 1 
> > >DIPAV 2000XXXX 1<CR> HINIT CONTROLLER 

> > >DIPIW 2000VVYV 3003 CR> TENABLE SPECIAL MODE 
> > >DIPAV200YYYY 4401<<CR> —SUPLOAD DRIVER 
>>>8 S1cCR> ISTART DRIVER 


NOTE: XXX and YYYY are offsets dependent on the address of the 
UCH78 controller. See Tabies 5-1 and 5-2 for appropriate values 


Table 5-1. MicioVAN Offsets for MSCP Emulation 


LCET/OS Bus Address XXX yy | 
IPAS 1468 15a, 
Tms4 16C 130 
177634 mic MIDE | 
17760340 0K 
T7634 OES 
17760350) WOES 
ATMOS MEC 
17760360 FD | 
17760364 OF O0F6 
17760370 eS OOFA, 
ITOH wore OOFE 
17760300 00 02, 

17 TIGE os i] (106 
1776010 ios ca 
T7700 ic OWE | 
17760820 on i Oe | 
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Table 5-2, MicroVAX Offsets for TMSCP Emulation 


UCO7IN8 Bus Address XXXX yy 
17774300 i940 192 
T7760 104 a6 
17760810 D108; ‘owa 
17760814 b10c 106, 

17760444 0124 0136 
7760850 0128 12a | 
TITAS ORC OnE 
77606504 ons 016 
17760510 oes 1A | 
17760514 DMC ome 
7766520 0150 1 
17760524 Oise ory 
17760530 158 DISA 
17760534 ose OLE 
17760540 160, 012 
THIS 16s 0166 


Starting F.R.D. on an LSI-11 System 


“To start ERD. on an LSI-11 system, first halt the processor. Then enter the 
following commands in respoase to the ODT prompt (@: 


@ 17Pexxxw/ OOOO <LI> 
ITyyyyy/_ S400 30003 <CR> 

prn0oi0 42000<CR> 

@ 1TM99yyy1 2000 <CR> TEST FOR 2000 
© 2006 


NOTE: XXXXX and YYYYY are offsets dependent on the address of the 
UCO7/0S controler. See Tables 5-3 and 5-4 for the appropriate values. 
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Table 5-3, LSI-LT Offsets for MSCP Emulation 

UCOTIN Bus Address XNXX, yw 
RASH 750 ry 
77154 1s 
TIAN 0334 i 
1776340 340 [ ane 
T7603 ‘aba [ co 
1760350 350 032 
770384 “354 0855 
17760360) 360 “2 
T6364 i364 ‘038 
1776057 oom Coa 
1760374 a7 75 
1760400 “e400 onan 
T7044 a0 Hh 
17760410 ‘na10 OE 
17760414 nana Goats 
17760429 20 OR 
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Table 5-4. MicroVAX Offsets for TMSCP Emulation 


[UCUT/O8 Bus Address XX wy 
1778500 74500 Ast 
THM 08 aun 
170 aio ‘ori 
Tr@a1d 0s w0it6 
rea eos or 
1776450 0450 fo 
Tras coast wis 
1770508 e058 506 
17760510 e050 512 
770514 sie i516 
T7TEOS20 0520 522 
TTTeOs24 0504 0526 
1770530 60530 0582 
17160534 ost S36 
770540 osi0 60542 
TTTe0548 coy i846 


‘When the appropriate starting procedure is completed. FR.D. identifies itself 
by displaying the controller type and firmware revision. Thea, it displays the 
menu options, Sce subsection 5.5 for more information on using Disk FR.D. or 
subsection 5.6 fer Tape ERD. 
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5.43 FR.D. Conventions 


FR.D. uses the folowing keyboard conventions: 


<CR> required to terminate operater inputs 
<CulC> aborts the current operation and remens to the main menu 


A minimum delay of 10 seconds might occur between the <Cirl C> and the 
nest display. During some verify operations, the delay might be considerably 
longer because the abor is delayed until the sucezssful completion of the 
current command. 


1 in bot 


In this subsection, operator responses to Disk ER.D. prompts app 
print. The symbols used in this subsection are listed below with their meaaing. 


<cr> carriage return key 
<LF> line feed key 
Cit c> Cul key and the letier C pressed a) the same time 


5.4.4 Terminating FR.D. 


“To terminate FR.D., choose one of the following 
= Press the BREAK key 
™ Revinitialize the system, o: 
Halt the CPU. 

You can restart the diagnostics from a halted condition if you have rot changed 


the memory contents. On an LSI-1Lsystem, enter 200G at the ODT prompt 
(On a MicroVAX system, enter $ 80. For a GPX terminal, enter S 82 
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Disk FR.D. 


Once started, Disk FR.D. will display the menu shown in subsection $5. The 
Disk FR-D, Menu has been specially tailored to offer only these functions 
appropriate to the preparation and testing of magnetic or optical disk drives, 


‘The following subseetions define each of the available options. their function 
and the situations to which they apply. The following subsections are presented 
ja the order that they will most commonly be used. This might not correspond 
to the order listed in the menu. 


Not all the options listed above jn the main menu are supported on all device 
types used with the UCIT/O8. In these cases, depending on the type of device, 
Disk ERD. returns an “option not supported” message when an unsuppocted 
‘operation is attempted. Unsupported operations are noted i subsequent 
paragraphs. 


“The main menu and each submenu will prompt you for required input. When 
‘you enter a valid selection, Disk ERD. wil either perform the selected 
Dperation or display the next menu, If you make an invalid entry, Disk FR.D. 
‘ejects it and reprompis you. 

‘Based on the nature of the MSCP emulation being performed, some operations 


sight produce an observable delay when performed on previously unformatted 
drives, This delay is approximately 30 seconds. 


‘When an option is finished, Disk ER,D. displays the prompt “Hit any key to 
continue” and waits for you to do so before returning to the main menu, The 
‘mequ appears as follows: 


roeant 2 = verity 
Foret ane Verify 4 Bota Feliabitity Text 
Tormet, verify, # Data Reliability 6 — Read only 


List tone Unite = apace Block 


Figure 5-1. Sample Tape ER.D. Test Selection Menss 


“The option descriptions that follow are ordered acconding to logical use. If you 
need to reference an option guickly. check the Table af Contemts. 
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Option 14 ~ Edit or Load NOVRAM 


“The UCO7/08 Host Adapter uses an onboard NOVRAM to store the subsystem 
configuration and device geometry information it needs to control the disk 
drives attached to its SCSI bus. 


Before you eat begin to use the other Disk FR_D. options 10 prepare or test 
sour disk subsystem, your UCO7/O8 must have the subsystem configuration data 
thaded in its NOVRAM. This information can be baded into the NOVRAN, 
using one of the three following methods: 


Le 


lex Automatic Setup of UCO7 (suggested method) 


When you select Option 14, you are prompted with a question, “Emulex 
Automatic Setup of UCO7? [Y of N, def = NI” Ifyou answer “Y". ERD, 
displays a message asking you to make sure that all attached devices are 
powered on and ready. 


Enter a <Catriage Retura >. The UC07/08 then uses SCS} TEST UNIT 
READY, INOUIRY and other SCSI commands to determine the address and 
other pertinent information about each attached device, 


Information stored in NOVRAM includes drive geometry, SCSI ID, and LUNS 
for all devices attached to that SCSI ID. Only devices that identity themselves 
as Random Access Magnetic disk devices cause parameters to be louded in the 
NOVRAM, In addition, autoconfigure displays information about the vendor 
identification, the product identification, and the revision level information 
returned by the INQUIRY command of any disk 


Several restrictions must be observed when using automatic setup. 


© The device must be CCS compatible. 

The device must identify itself as either a Host Adapter (Initiator), 
Random Access Magnetic Disk, Compact Disk, or WORM (optical) 
device, 

= Autoconfigure cannet resolve SCSI 1D conflcis. Before starting 
autoconfigure, ensure each SCSI device on the bus tas a unique SCSt 
address. (The UCO7/0$ will default to SCSI address 7. IE you have more 
than one UCOT/08 on the SCSI bus, you must change the address to avoid 
conics) 


Failure to observe these restrictions aight result in fare of the autcmatic 
setup feature (No devices shown), or cause the SCSI bus to han 


‘Emulex Automatic Setup Mose 


“The revision M firmwareadds Emulex automatic setup mode. This feature 
allows faster NOVRAM and ccatroller default setups with masimum disk 
capacity, Emulex recommends this mode forall new installations. In existing 
installtions in which NOVRAM was previcusly setup without this feature, be 
aware of some compatibility issues, Ifyou add this feature on drives previous 
formatted without Emules automatic setup, itis mandatory to first_backup the 
data to a reliable source, thon change the NOVRAM ta Emulex automatic 
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setup nvede, andl reformat all the attached drives. This ensures that you receive 
the maximum storage capacity without losing any data integrity, 


‘The Fmulex automatic setup stores all the controler and drive parameters into 
NOVRAN for you and provides a quick, reliable method of setting up the 
controller that enables maximum performance and capacity. ‘This method uses 
the disk drive manufaeture’s defauits (not the saved parameters) for disk 
‘geometry and spare block requirements, It also enables a transparent 
replacement mode that reserves ane spare track per spindle and provides an 
rea on the disk for block replacements. Data preserved in this spere track is 
protected against power fails during replace operations. ‘The drive will not 
retsin any spare cylinders for diagnostic testing and, therefore, will destroy dats 
fn the drive if you run diagnostics (unless you read only). ITyou wish to use the 
absolute maximum capacity of the drive, edit NOVRAM and answer “N"to the 
{question "Enable Tragsparent Replacements?” Howwver, when transparent 
replacements is not enabled, the controller does not automatically seplace soft 


“To eliminate any confusion regarding disk sizes oF configurations, Emuler 
recommends using automatic setup mode 10 configure NOVRAM, Refer to 
‘options listed in this manual for more information on compatibility or special 
rive requirements. For additional help contact Emulex Teetnical Support. 


2. Autoco 


Ifyou answer “N" to the Emules automatic setup question, you are prompted 
‘with a question, “Do you want to Autoconfigure Host Adapter and SCSI bus? 
[Vor N, def = NJ" Ifyou answer “Y", FRD. displays a message asking you to 
‘make sure that all attached devices are powered on and ready. 


Enver a <Carriage Return>. The UCOTOS then uses SCSUTEST UNIT 
READY, INQUIRY and otter SCSI commands to determine the address and 
other pertinent information about each attached device. 


Information stored in NOVRAM includes drive geometry, SCSI ID, and LUNs 
for all devices attached to that SCSI ID. Only devices that identify themselves 
‘as Random Access Magnetic disk devices eause parameters to be loaded in the 
NOVRAM. Inaddition, Autoconfigure displays infomation about the vendor 
identification, the product identification, andthe revision level inforrmation 
retumed by the INQUIRY command of any disk 


“The same restrictions that apply to Emulex autbmatie setup mode must be 
observed when using Autoconiguie 


Failure to observe these restrictions might resuitin failure of the Autocontigure 
feature (No desices shown), or cause the SCSI bus to hang, 


Atier Autoconfigure & finished, the UCI7/08 NOVRAM will contain 
information about SCS] ID. LUNs. and drive geometry as default vatues. Disk 
ERD. will continue with the rest of the Load/Edit NOVRAM option menu, 
‘You will be prempted to load any NOVRAM values not obtainable by 
Autoconfigure such as DMA Burst Length, MSCP Replacements, etc, When 
yor are prompted for information about autoconfigure-loaded parameters. you 
‘can either aecept the default value as loaded by Autoconfigure or chang it 
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Disk FR.D. prompts you to chonse one of four dflerent device ype of codes, 
Once a drive is chosen, the rest the of Disk ER.D. menu will ask questions 
appropriate to that device type. 


If you specify a typs code other than 4 (Autesize), FR.D2. asks il you vant to 
alter device geometry. Ifthe answer is “N", you wil not be prompted for 
information about device geometry. Ifyou answer “Y", ech question abo 
{rive geometry will be prefaced by a comment that indicates the drive geometry 
might not be changeable; in these cases, the device defaule will be used 


IF you choose type eode 4 (Autosize), you will not be prompted for any 
information concerning device geometry. The UCOT/08 will obtain tha 
information from the device each time the device is brought online. “Ths allows 
the user to freely exchange drives of different sizes without changing the 
NOVRAM. 


3. Manual 


When you select Option 14, you are prompted with the question, “Do you want 
{0 Auto-configure the SCSI bus"? If you answer "N”, you are then prompted 
for NOVRAM information. You must know the SCSI ID and LUN information 
‘or each device you inten¢ to configure. In addition, unless you choose type 
‘code 4, you will be asked to supply device geametry information for exch device 
you configure 


IF you specify type code other than 4 (Autosize), ERD. asks if you vant to 
alter device geometry. If the answer is “N”, you will not be prompted for 
information about device geometry. Ifyou answer “Y", each question about 
rive geometry will be prefaced by a comment that indicates the drive geometry 
night not be changzable; in these cases, the device default will be used 


NOTE: The default value, which appears with the range of values for each, 
‘option, is indeterminate and indicates only the current value. This 
value might or might not be the value that your installation requires. 
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DMA Threshold 


This parameter sets the DMA threshold value, The UCOTI08 uses this value to 
determine how many words into a DMA burst it will wait before checking to 
see if another device on the Q-Bus has set DMR. The valid range is trom 1 
through 8. ‘The higher you set this value, the less often the UCO7/08 will 
relinquish bus mastership to other devices, In MicroVAX systems, this 
parameter is important because the CPU sets DMR whenever it wants to 
Service an O-Bus bus interrupt. In MicroVAX systems with a large number of 
interactive terminal users, the frequency of Q-Bus bus interrupts ean be quite 
high. In this type of application, ifyou set the DMA threshold too tow, the 
effect is to increase the length of time it takes for disk applications to be 
Completed. If you set the DMA thiesholé too high. it might affect the apparent 
tse: terminal response time. We recommend setting this Value to eight then 
ocrcasing it onl if terminal response or data Iste problems on other desices 


DMA Burst Delay 


‘This parameter sets the value of time in microseconds that the UCI7/O8 waits 
to raise DMR between DMA bursts. The valid range is 2 through 32, in 
‘multiples of 2. The suggested value is 4 


On LSE-t systems, where the system memory resides directly on the LSI-iL 
bus, we recommend using a minimum value of 4. This isthe value specified by 
the LSI-11 Bus Handbook. 


‘On MicroVAX systems oF EST-LI systems (LSI-1/88) where the syste mens 
resides ona private memory bus, this value can be set to the minimum of 2 for 
maximum disk DMA performance 


‘Keep in mind that the lower you set this value, the less opportunity other 
devices will have to get their DMA requests honored. This is particularly tue 
if the UCI708 is on the front of the bus. If you have a lighty-loaded system 
‘with a limited number of users anc disk speed isthe important consideration, 
set this value to the minimums defined above. [f you add interactive users and 
erices tothe system, you might need to inerease the value ofthis parameter to 
‘maintain a balance among disk throughpst, terminal response, and DMA needs 
of other devices on the bus. 
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5.5.1.3 Host Adapter SCSI Address 


‘This parameter sets the SCSI address of the UCO7/8, The valid range is from 
through 7, and the suggested value is 7. Ifyou have more dare one UCO7/O8 
‘connected to the samme SCSI bus, you mast change this value fo avord conflicts. 


Enable SCSI Parity Checking 


“This parameter enables or disables SCSI party checking. A yes response 
enables party checking, while a n0 response disables parity checking. Before 
enabling this option, ensure that the SCSI device you are connecting supports 
parity 


55.1.5 Enable ESP Chip Slow Cable Mode 


‘This parameter enables or disables the ESP IC’s slow cable feature. A “Yes" 
response enables the slow cable mode, while a no response disables te mode 


‘This feature might need to be erabled in systems where unshielded cables of 
maximum SCSI bus length are used in noisy environments, ‘The Emulex SCSI 
Processor (ESP) IC used on the UCO709 is 4 very high-speed device. Because 
of this speed, itis possible for the IC to react to a short duration noise pulse, 
‘which might be ignored by slower or lower performance SCSI chips. When the 
slow cable mode is enabled, the ESP chip requites longer signal durations on 
these critical signals, thereby acting as a noise fiter. We recommend using 
shielded SCSI cables and minimizing cable lengths to eliminate the need for 
slow cable mode 


Ifyou must use unshielded maximum length cables, we recommend that you 
‘enable slow eable made, Except in the case of very high-speed synchronous 
disk drives, tis use of slow cable mode will have no adverse effect on system 
performance. 


5.5.1.6 Unit Offset or Autobot Unit Number 


The Unit Offset or Autoboot Unit Number parameter functions differently. 
depending on whether the UCOT/O8 is at the standard base address. or at 
alternste base address, ‘The val range for this perameter is from 0 through 
15 


it Offset) 
IS atthe standard base 


The flowing two subsections (Autobnot Unit Number and 
respectively describe the operation of the UCM: 
uddeess, and at an alternate base address 
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Autobot Unit Number 


When the UCO7/O8 is at the standard base address, the automatic 
hhootsttapping option eauses the system to boo! automaticaly from the selected 

al usit (0 through 7) on power-up. This option is enabled whenever the 
"08s set to the standard base address. This option cannot be used with a 
MicroVAX or in a system that uses an 117738 CPU module. When automatic 
tnabled, the Unit Offset or Autoboot Unit Number parameter 
swboot logical unit 


ic bootstrapping process requires that the LSI-11 CPU module be 
configured for power-up mode 0, The following table lists the configuration 
sectings for sewral popular LS-11 CPUs. 


cpu Confignration Setting 
TTA Taveall Wand W7 

1133 + Remove N1S-J19and 318-317 
ie Remove WS and 5, 

ic Remove WSandW6 


Ifyou axe using automatic bootstrapping, the controller will wait indefinitely for 
the boot device to came online and reac 


your UCO7/08 is installed at an alternate LSI-11 bus address, you can still 
bootstrap from a drive supported by the UCOT08, by using any boot process 
other than autoboot, 


Unit Offset 


Ifthe UCOW/0S is installed as a second MSCP controller at an alternate address, 
the Unit Offset or Autoboot Unit Number parameter has 2 different function, 
‘Some operating systems require that no two MSCP drives have the same MSCP 
Unie number, even though the units may be attached to different contcllers st 
ferent CSR addresses 


This parameter allows you to specify the MSCP Unit number of the first dive 
on the UCO78 when your UCOTOS is being installed as a second MSCP 
tcanitoller (at an alternate LSI-Il bus address), You may speeify a unit number 
that is camisoous wth the highest unit number on the MSCP controller at the 
primary EST-H bus address, or you may leave @ gap. 
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Type Code 


Each SCSI target device attached to the host adapters SCSI bus must he 
defined in the NOVRAM by a type cade, A maximum of 7 SCSI target devices 
can be attached to each SCSI bus, SCSI initiator devices on the bus sre not 
identified in the NOVRAM; however, the ttal number of SCSI devices 
including targets and initiators cannot exceed 8. The UCOTIOS recvnizes four 
different type codes (Type Code 1 through Type Code 4) for SCSI target devices 
Autocontigure will assign a default value for type code as determined! by 
information returned from the device during Autoconfigare, 


For each SCSI target device that you define, Disk FR.D. will prompt you for 
te remaining configuration parameters, ‘The type code you specils fir exch 
target device determines which configuration parameters are requires. The 
type codes are as follows 


‘TYPE CODE I (ST506 Device) 


A type code of 1 indicates that the SCSI target device being configured is a 
SCSI/ST306 device (for example, an Emulex MD) 


‘TYPE CODE 2 (ESDI Device) 


A type code of 2 indicates that the SCSI target device being confiaured is a 
SCSI/ESDI device (for example, an Emulex MD21, MD%, or MD2S. or a disk 
drive with an embedded SCST controlier), 


TYPE CODE:3 (Optical Device) 


‘A type code of 3 indicates that the SCST target device being configured is a 
WORM (Write Once Read Many) optical diive or 2 Magneto-Optical drive, 
Alter you specify type code 3. you will be asked to specify the device. If the 
device is a Magnet -Optical device, enter “Y". Ifthe device is a WORM 

device, eter “N 


TYPE CODE 4 (Autosize Device) 


‘A type code of 4 indicates that the SCSI target device being configured is any 
‘one of the three previous types, and that the physical configuration is to be 
defined by data received from the target device. The purpose of Type Code 4 is 
to allow the target device parameters to change, without having o reconfigure 
the device parameters in the NOVRAM each time a new dev ached, 
This feature is particularly useful n systems using a removable Winchester 
drive, such as the Emulex ERS, 


Doe 4, the target device must support the f 


In order to use Wp 


© INQUIRY (1214) 
= MODE SENSE (AH) 
# READ CAPACITY (2 


4) CAUTION 
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CAUTION! If Type Code 4 is used to autosize optical disks, disk packs written 
swith the Emuley UC! Host Adapter will NOT be format 
compatible with the UCOT/O8, See Appendix C for UCD 
compatibility data 


‘A umber of factors must be taken into account when using Type Code 4. The 
‘values returned and the source of these values varies from device to device and 
vendor to vendor, Because of the wide variety of device types and device 
vendors’ products that can be attached to the UCOTIOS itis beyond the scope 
(of this manual to identify the method useé by a specific vendar or device ype 
In general, the following methods are widely used today: 


1. Physieal geometry, option configuration, and other device-dependent 
information is writen on the device media 2¢ format time. ‘The actual 
values used might come from default parameters supplied by the device 
‘controller itself, or from values supplied by the host adapter that was 
atiacked to the device at the time that the device was formattel. 


2, Physical geometry, option configuration, and other device-dependent 
information is supplied by the device controller based on jumper anc 
‘switch settings on the device controller or coded in the device controller's 
firmware, 


Because of these inconsistencies, the UCO7/UCUS uses the fellowing methods to 
define drive size when Type Code 4is selected, 


Format Operation 


‘When the UCO7/UCOS performs a format operation, it will first perform a 
‘mode sense with the Return Defauit Values bit set. The information returned 
will be used to issue a mode select followed by 2 format command. This means 
that any parameter saved on the disk wil be destroyed, and che drive will be 
formatted to its defaul size. 


Normal Operation 


Except when formatting, the UCOTIUCOS uses a MODE SENSE with the 
SAVED bit set to size the drive 


NOTE: 


if you use thelist option to display the drive size on a previously 
‘unformatted ar nor-UCOT/UCUS formatted drive, the drive size and 
the contents of the NOVRAM will be incorrect. 


Block Size 


‘This parameter specifies the sizeof 4 logical block, in bytes. on the optical 
drive, ‘The acceptable values ate O for a block size of 512 bytes, or I for a block 
size of 1024 bytes, Disk ERD. will request this parameter only for ‘Type Code 
3 
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5.51.12 


8.5.1.13 


5541.14 


Number of Blocks per Track 


“This parameter specifies the number of blocks per track, The valid range is 
from 1 through 255. Disk FR.D. will request this parameter only for Type Code 
3 


Size of Drive in Blocks 


“This parameter specifies the size of the optical drive in blocks. The valid range 
fs from 200 through 4.294,967,295. Disk ERD. will request this parameter only 
for Type Code 3. 


Total Number of Physical Sectors per Track 


‘This parameter specifies the total number of physical sectors per track, 
including spaves. The valid range is from 1 through 255. Disk ER.D. will 
request this parameter only for Type Codes 1and 2. 


‘Total Number of Physical Heads 


‘This parameter specifies the total number of physical data heads per physical 
Grive, The valid range is from 1 through 63. Disk ER.D. will request this 
parameter only for Type Codes 1 and 2 


Total Number of Physical Cylinders 


‘This parameter specifies the total number of physical eylinders per pkysieal 
drive, including spares, The valid range is from 1 through 4095. Disk ERD. 
will request this parameter only for Type Codes 1 and 2. 


Number of Spare Sectors per Track 


‘This parameter specifies the number of spare sectors to reserve per track, The 
salid range is 0 rough 3. If0 8 specified, no spare sectars are reserved. Disk 
ER.D, will request this parameter only for Type Codes 1,2, and4. The 
suggested vale is 1 
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5.5.1.18 


Number of Alternate/Spare Cylinders. 


‘This parameter specifies the number of spare eylinders per physical drive. The 
valid range is from 2through 250, At least two eylinders must be specified as 

alternates, as the sector replacement algorithm needs tracks for working space. 

“The suggested minimum value is 2 


Disk FR.D. will requist this parameter only for Type Codes 1, 2,and 4. 1 
there are no spare sestors, Disk FR.D. will not request this parameter. 


Full Capacity Mode 


Full capacity mode disables any diagnostic eylinders, spare sectors, and tracks 
‘that might normally be retained. This mode allows the full eapacity of the drive 
(may require reformstting). 


Enable MSCP Replacements 


This parameter enables or disables MSCP replacements. A yes response 
cerables MSCP replacements, while a no response disables MSCP replacements. 
Disk ERD, will request this parameter only for Type Codes 1, 2, and 4. For 
details about te effect of this option and device requirements, sce subsection 
55.130. 


Enable Transparent Replacements 


Disk FR.D. will equest this parameter only ifthe answer to the previous 
question (enable MSCP replacements) vas no, and the Type Code is 1,2, or 4 
‘This parameter will also be requested for type code 3 devices that you identify 
as Magneto-Optical. This parameter enables or disebles transparent 
replacements. A yes zesporse enables transparent replacements, while 2 no 
response disables transparent replacements, For details about the effect of this 
‘option, see subsection 5.5.130.1 


Ignore FCT Errors 


Disk ER.D, will request this parameter only if transparent replacements are 
enabled, and the Type Code is 1. 2. or 4. This parameter will aso be requested 
for type code 3 devices that you identify as Magneto-Optical, A yes response to 
this parameter eauses Disk ER.D. to ignore FCT errors, 


This parameter should be set to YES only in case of a malfunction which has 
caused the FCT area to become corrupt. If this happens, he UCOT/OS will not 
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bring the device online, thus making it impossible to access the data on the 
device. Setting this parameter to YES allows the online function to ignore 
errors and allows the device to be brought anline 10 retrieve the data Onee the 
data tas been retrieved, this parameter should reset to NO and the device 
reformatted 


55.119 Split Drive 


‘This parameter allows the drive defined by this parameter block to fe split into 
‘so logical disk urits, Disk FR.D, will request this parameter only for ype 
Coxles 1 and 2. A yes response splits the diive 


Use ofthe split option enables seck ordering and averlapped scek processing in 
the MSCP Controller, which reduces performance. particularly during times 
‘when both logical units ofa split physical drive are active. The SCS} target 
device to which the split drive is attached must have SCSI disconnects disabled, 
In addition, a format command to EITHER logical unit will reformat the entire 
drive (BOTH logical units). 


5.5.1.20 Starting Block Number for Second Logical Drive 


‘This parameter will be requested only if the answer to the previous question 
(split dive) was yes, This parameter specifies the starting block uriber of the 
second logical drive. If the starting block number entered does not fall on a 
track boundary, Disk FR.D. will truncate the value to the nest lower track 
boundary. The valid range is any value between 10 eylinders from the 
beginning of the drive and 10 eylinders from the end of the drive 
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5.51.22 


5.51.23 


Reduced Write Current Cylinder 


Disk ERD. will request this parameter only for Type Code 1. This parameter 
specifies the physical cylinder at which the write current to the data heads is 
reduced. Some drives require that the write current to the heads be reduced 
above a certain cylinder to reduce the strength of the lux transition. ‘This 
reduction prevents adjicent Sux transitions in the higher eylindets (where they 
are closer together) from displacing one another to such an extent as to force 
data bits out of their data clock windows, 


“The valid range is from 0 through 4095. If no write current reduction is 
required, specify the total numberof physica elindes 


Write Precompensation Cylinder 


Disk FRD. will request this parameter enly for Type Code L. This parameter 
specifies the physical cylinder at which the timing of write data transmitted t0 
the disk drive must be advanced o retarded (with reference to the disk data 
clock). This timing shift compensates for timing shifts that are caused by 
adjacent flux transitions in the higher cylinders (where they are closer tozet 
Shifting the write data with respec! to the data clock ensures that, when the 
data is read back, the data will fll within the clock window. despite the 
tendeney of one transition to affec: the apparent position of the adjacent 
transition. This shifting is called precompensation 


‘The valid range is from 0 through 4095. If no write precompensation is 
required, specify the total numberof physical eyinders. 


Step Code 


Disk FRD, will request this parameter only for Type Code 1, ‘This parameter 
specifies the stepping mode of the disk crive, The valid rarge is from 0 through 
(65535. The table below is an example based on the Emulex MDO1. For other 
devices, consult the user manual supplied with the device. 


Step Code Stepping Mede 


‘Unbuffered 3 mse 
Buffered, 1 usee 
Buffered, 12 usee 


For the MDO1, Emulex recommen 
(step coe of 1), Use a slover bute 
your drive requires it 


he fastest buffered step code available 
sd step code or the unbuffered step code if 


520 
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5.51.26 


5.51.27 


Removable Media 


“This parameter indicates whether the disk media is fixed or removable. A 
“-Yes" response indicates that the media is removable; a no response indicates 
fixed media, 


Disable SCSI Disconnects 


‘Tis parameter will not be requested ifthe deive has been configured as a split 
drive. This parameter disables o: enables SCSI disconnecis. When enabled, 
ives performing tite-consuming tasks release the SCSI bus temporarily and 
reconnect when the task is complete; thus, several operations can be performed 
at once. Timing considerations of unique software applications might dictate 
that you disable disconnects, 


A*Yes" response disables SCSI disconnects, while a no response enables SCSI 
disconnects. 


Prevent Manual Spindown 


‘This parameter allows the user to prevent inadvertant spindown of a mounted 
media. This parameter is particularly important when a WORM optical drive is 
ised because failure to write cached data and device maps to a disk before itis 
spun down can result in data loss. 


‘A-*Yes" response causes the UGI708 to issue a SCSI Prevent/Allow Media 
‘Removal command with the Prevent bit set whenever a device is brought online 
“This command prevents manual spindown of the drive until a Dismouat 
‘command is ised by the operating system. When the operating system issues 
‘2 Dismount command, the UCO7S issues a SCSI Prevent/Allow Media 
‘Removal command with the Prevent bit reset to unlock the drive and allow 
manual spindawn of the drive, 


‘Anno response disables the UCOT/08 from seading the SCSI Prevent/Allow 
‘Media Removal command during Mount and Dismount operations. No is the 
efault setting, Regardless of how this parameter is set, the UC07/08 will issu 
‘SCSI Stop eamand to the device when a Dismount/Unload command is 
issued by the operating system, 


Enable Synchronous Data Transfers 


‘This parameter enables or disables synchronous SCSI data transfers. A “Yes 
response enables synchronous data transfers; a n0 resporse disables 
Synchronous data transfers, Before enabling this option, be sure thatthe target 
device heing configured supports synchronous SCSI data transfers 
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5.51.29 


Disable Host Adapter of Polling Drives. 


Daring sormal operation, the UCO7/08 will periodically issue Test Unit Ready 
‘commands to determine changes in Power On status of devices on the SCSI 
bus. This action resets the Attention condition issued by SCSI devices on the 
first access after a power on. In some cases, where the user has written a SCSI 
river that interfaces direct with the device via SCSI commands, for example, 
ass ‘Thru SCSI Mode, poling must be disabled to allow the driver to detect 
and reset this attention condition. A yes response disables polling 


Anno response enables normal device palling. When the UCO708is used in 
systems which use a standard MSCP driver this parameter must be enabled 
(user response = n) 1 allow proper operating system response to drive 
Powerup/Powerdown transitions. 


Defining Addresses for Physical Drives. 


ACSI address and SCSI LUN must be defined for every drive in the system, 
‘Two values are written for each plysical drive: the first value is the SCSI 
‘address of the contrailer and the second value isthe drive’s SCSILUN. The 
value that you select in NOVRAM for exch controller's SCSI address must 
match the corresponding SCSI address selected on the controller. Similarly, the 
value that you select in NOVRAM for each drive's LUN must match the 
corresponding LUN ralue selected on the drive, In addition, no two SCS 
devices on any one SCSI bus can have the same SCS address, 


‘The SCSI canter address range is 0 thronigh 7; the SCSETTIN range is 0 
through 7. For each physical unit that you configure, you will be prompted to 
specify a value for both the SCSI controller address and for the drive LUN. I 
Autocon‘igure was used, the NOVRAM will already be loaded with the correct 
values for each SCST device and its attached LUNs, 


After you have answered all the configuration questions, ERD. will prompt for 
another unit, Ino units remain to be configured, or you have reached the limi 
of § logical unit numbers, FR.D. will ask if you want co change any parameters 
before loading the NOVRAM. 


Do you want to configure ancther unit [Y of N, def =N]? 
1” 


*= ALL DATA ON DRIVE CAN BE LOST ** DO YOU WANT TO 
LOAD THE NOVRAM [¥ or N]? 


Do you want to change any parameters [Y or N, de 
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Defect Management 


‘The UCOTIS offers the user a choice of three methods to manage defects on 
magnetic disks. The type of defect management used must be progtammes in 
the NOVRAM foreach SCSI target device. The type of defect management 
scheme you choose depends on your application and the capabilities of the 
SCSI target device performing the defect management 


5..1.30.1  Host-nitisted Bad Block Replacement 


Sometimes referred to as MSCP-compatible mode, Hostnitiated Bad Block 
Replacement is a scheme whereby the host software is responsible for issuing 
MSCP “replace” commands to initiate block replacement. The conditions 

under which the host software issues a replace command are dependent upon 
the host software and the type of estar information generated by the UCD70S, 


This mode of operation is fully DEC compatible and provides software control 
of replacements. It even allows blocks with uncorrectable or cxherwise 
inaccessible data to be replaced by using a forced error Nagging scheme 10 
mark the replaced block, in such a way as ty infoun the operating system that 
‘only the data in the block is bad, while the block itself is good. 


‘This method also provides power fail protection for those cases where a power 
{ail oocurs in the middle of a replacement operation. Various flays are used t0 
indicate what step of the replacement is in progress at all times, so viat when 
power is re-applied, any replacement in process can begin where it left off. We 
recommend using this mode whenever possible, 


‘To use MSCP replacement, the target device absolutely must support all four of 
the following: 


© A 48-bit ECC that guarantees that any 16-bit data error will be reported as 
an uncorreeteble BOC error. 

"= SCSI Re-assign, Read Long, and Write Long commands 

The SCSI target device must guarantee that the ECC provided by the 
UCO7MS during the Write Long operation is not modified in any way by 
the target device before being written t disk, 

The SCSI target device must gusrantee that the ECC written tothe disk 
during the Write Long operation is not modified in any way by aay 
subsequent Read or Read Long operation. 


‘The only SCSI devices that we guarantee to support Host-Initiated Had Block 
Replacement are the Enwkes MDO1, MD21, MD23, and MD23 contmllers. and 
the Emulex ER2/S remevable subsystem 


While some SCSI device controllers and embedded drives i 


support these 
ion now or in the future 


features, Emulex cannot guarantee proper oper 


It is the users responsibility to comtact the vendor of the SCSI device to secure 
compliance and performance commitments 
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‘This modes enabled by answering yes to the NOVRAM prompt, “Do you want 
to enable NSCP eplacements?’ 


Controlter-Initiated Bad Block Replacement 


Sometimes referred to as transparent mode, ControllerInitiated Bad Block 
Replacement is supplied as a best-case alternative to Host-Initiated Bad Block 
Replacement for those SCSI target devices that do not provide the features 
required for host initiated replacement. In this mode, the UCD/08 firmware 
initiates and controls the replacement operations transparently to the host 
software. This made allows blocks with correctable data errors to be replaced 
via the SCSI re-assign command, The replacement operation is protect: 
uring power failure by caching the data and using flags that indicate the 
progress that has been made on any replace command that was in progress 
‘wher the power fail occurred, Duriag the replacement operation, a specia, 
FCT area on the disk is used to cache replacement data and progress fags. 


‘The principle distdvantage of this method is that since forced error fl 
canrot be done, blocks with uncorrestable data errors or inaccessible data 
fields eannot be replaced dynamically during system operation. In the case of 
uuncorrectable data errors (for example, uncorrectable ECC error, block nt 
found, etc) the UCO7I08 simply reports the fact chat an uncorrectable error has 
‘occurred. The operating system will then proceed to deal with the error much 
as itwould deal vith a "Forced Error", Biocks vith uncorrectable data errors 
cean only be replaced by using the replace block operation of Disk FR.D. 


Blocks with correctable or soft data errors are replaced dynamically by the 
controller before they become uncorrectable. For these replacemenis to occur, 
the SCSI target device must support the SCSI reassign commands and mast 
report the fact that a correctable error has occurred. Correctable errors can 
inelude ECC- correctable data errors or retry-corrected header operations. If 
the target device simply sends corrected data or retries the operation unt it is 
‘successful, but does not report the error to the UCD7/08, no replacements will 
occur, 


Correctable errors will be reported to the operating system via the MSCP error 
log packets, to erable the operating system to be aware that replacements have 
in fact taken place, ‘This allows the user to monitor the status of a particular 
drive 


“This mode is enabled by answering no to the NOVRAM prompt, *Do you want 
to enable MSCP replacements?” and yes 10 the NOVRAM prompt “Do yout 
want t0 enable transparent replacements?” 
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5.5.1.30.3 _ Non-Block-Replaceable Device Mode 


“The nom-block-replaceable device mode must be used if the SCSI target deviee 
{does not support the SCSI reassign command or if the target device is an 
optical device, ‘This mode completely precludes dynamic block replacement of 
any Kind while operating the system. 


All erross, correctable or uncorrestable, will be reported to the ssstem via 
SCP errlog messages. This mode of operation should only be used with 
vices that provide very sophisticated error recovery schemes that prevlude the 
‘occurrence of reported errars (for example, optical devices) 


This mode is enabled by aeswering no to the NOVRAM prompt. “Do you want 
to enable MSCP replacements?” and no to the NOVRAM prompt, “Do you 
‘want fo enable transparent replacements?” 


NOTE: All ofthe following options are designed to be run on multiple dives 
Prior to starting each option you will be prompted for a device number 
to text. Device numbers can be entered in any sequence. ‘To terminate 
the drive number prompt, enter a <CR>, All operations except 
Reliability are performed on a single drive at a time, Any drive whieh 
fails is dropped and testing moves to the next drive in the string. The 
Reliability tests ate run on all specified devices simultaneousts 


Option 1 ~ Format 


“The Format option initially formats a magnetic disk drive. The operation writes 
seetor headers and initializes the drive’s RCT tables. It is used to format a 
virgin drive, a drive that has been determined to contain unusable data, or a 
rive with a format that fs improper to use with a particular controller. 


After formatting, the drive contains a valid RCT with a sexial number you 
specified 


“The SCSI Device Controller performs the actual format operation in response 
to a SCSI format command with the “Complete List” and “Format Data” bits 
set. The Defect List sent will indicate no defects. 


Depending om the SCSI device controller used, the format operation might aso 
replace defective blocks contained in the Manufacturer's Defect List (MDL), 
perform a Read after Write pass with worst case data paticrns and replace any 
blocks with errors, or any ather tests to find and replace defective blocks. The 
{allowing subsections are list of actions performed by Emulex SCSI bri 
controlers during formatting. 


CAUTION! When Option 1 (Format)is used, BOTH logical units on a split 
drive WILL BE FORMATTED. When formatting a split drive 
YOU MUST SPECIFY BOTH UNITS WHEN ASKED FOR 
DEVICE NUMBERS TO TEST 


UCO7SIOOI-O0, Rex Noam Seay aed Subse Testing 


Disk FRD, 


5.5.2.2 


Emulex MDO! (SCSI/ST506) 


‘When the format command is recsived, the MDO} will format the entire unit 
sing the geometry information sett from the UCO7/03 via the Mode Selec 
Command, After the format completes, each block onthe dive isread. Any 
block that produces an error during the read operation is replaced 


Emulex MD21, MD23, and MD25 (SCSI/ESD!) 


‘When the format command is received, the MD21, MD23 and MD25 will 
format the entire unit using the geometry information sent from the UCUTAS 
vin the mode select command. Any blocks listed in the drive's MDL will be 
replaced during the format operation. Bkeks Isted ia the Grown Defeet List 
(GDL) are not replaced during format. This is done purposefully to prevent 
blocks which may have been erroneously replaced in the event ofa system 
malfunction, Because the MD21, MD23 and MD25 controllers replace all 
blocks listed in the MDL, they do not use the read pass performed by the 
MDOt controller. 


‘When the mode select command containing the drive geometry information is 
received, the MD21, MD23 or MD2S checks the value supplied for the number 
of sectors per track. If the érive being formatted is in hard sector mode and. 
there isa difference between the value requested and value returned by the 
drive, the Mode Selec: Command will be rejected by the MD21, MD23 or 
‘MD25, Disk FR.D. will print a warning message: 


MONE. SELECT COMMAND FAILED FORMATTING WITH DRIVE DEFAULT PARAMETERS 


552.3 


‘The format will continue to normal completion. The consequence of this 
message is that the value returned for user size might not be accurate. This ean 
bbe corrected either by reloading the NOVRAM with the correct value for the 
‘number of sectors per track. or by setting the NOVRAM to autoconfigure the 
devi. 


Non-Emulex SCSI Devices 


In general, most SCSI devices on the market today support the Mode Select 
‘Command and will follow the same rules that Emulex controllers follow. Keep 
in mind that the Mode Select is an optional SCSI command. Some devices do 
‘not support the Mode Select Command because their geometry is fixed by 
switch settings, by jumper setings or by firmware. In this case, the Mode 
Seleet Command will fail aod Disk FR.D. will print 2 warning message 
Operation will continue as éescribed for the MD21, MD23 and MD25 
‘controllers, The only way to guarantee that a valid user size is presented to the 
system is either by setting the NOVRAN to autoconfigure the device, or by 
ensuring that the geometry values loaded into the NOVRAM match the actual 
deive geemetry 
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5.5.3 
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‘Magneto-Optical Devices 


Although Magneto-Optical devises appear to the system as rewrituble devices, 
they have some peculiarities which must be taken into account during Form, 
‘When the Sony drive is issued a format, the drive actually formats and certifies 
the pack. The Richo drive docs a duramy format which docs nothing. In 
addition the Richo drive reacts like a WORM drive: when ic reads an unvwritte 
block, it returns a Blank Check condition. This means that « block must be 
written before it can be read singe a Blank Check is unacceptable on a 
magnetic device. The UCO708 fixes this by performing a Single Pattern Write 
Pass ofthe entire pack wien the Format option is used. This makes all blocks 
oon the disk readable afer format, just like a magnetic deve, 


Option 2- Verity 


The Verify option write- and read-evercises all user-available blocks. Disk 
ER.D. uses four worst-case data patterns to find and repkace pattern-sensitive 
blocks not found in the drive defect Fist. Tt asks for the logical snit number 
(LUN) of the drive to be verified. After you nave entered all the LUNs to be 
\erified, Disk FR.D. will prompt for the number of Write/Read passes 


Verify operations are performed on 32 logical blocks at a time. Logics! blocks 
are referenced by Logical Block Number (LBN), 


‘During verify operations, Disk FR.D. does pot do anything to cause the SCSI 
target device to diminish its normal error recovery techniques, This means that 
the ability of Disk FR.D. to find and replace defecive areas on the media 
depends on the target device reporting that an error concition has vocurred 
Generally, the lower the level of filtering thatthe device does, the more efficient 
the Verify option will be, 


When Disk FR.D. encounters a block that it cannot access because of header 
or data field errors, Disk FR.D. displays the LBN in error, Because the failing 
pattern might not be the first pattern, itis possible that replacement blocks 
‘might not be tested with all patterns. For this reason, Emulex recommends 
running at last two Verify passes over all 4 data patterns, 


The verify option also offers a bad block replacement feature which, when 
enabled, replaces any bad blocks reported by the SCSI target devie. 


At the end ofall testing or when you enter a <Ctri C>, Disk ER.D. reports 
the number of bad blocks deiecced by the Vetify operation. ‘Th 
message if the Verify option does not detect any errors, 
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Option 3- Format and Ve 


“The Format and Verify option formats a drive, then tests the surface for 
defective and pattern-sensitive sectors. It performs both of the operations that 
fare available separately with options 1 (Format) and 2(Verify). This option 
also offers a bad block replacement feature which, when enabled, replaces any 
bbad blocks found during the verify operation. 


Option 4- Data Reliability Test 


‘The Data Reliability Tist option thoroughly tests the disk subsystem, The 
reliability test uses Write, Wite/Chsck, and Read functions to test the 
controller-to-drive portion ofthe subsystem. In addition, an independent DMA 
‘operation between the host memory and the controller tests the 
host-to-controller interface. 


“The test defaults to nwo reserved diagnostic eylinders so that user data will be 
protected: a test of the full pack is your option. ‘To run the reliability test 
indefinitely, select 0 (zero) passes. 


Ifthe test encounters errors, Disk ER.D. displays text error messages. ‘These 
messages are primarily for use by Emulex technical support personne! 


CAUTION! Ifyou selected full capacity mode in NOVRAM, data reliabiliey 
can only be rua on the entire disk surface as no diagnostic 
Cylinders are available. ‘This will destroy any usable data that is 
con the drive. 


Fall capacity mode disables any spare sectors and tracks that might normally 


be retained. ‘This mode allows the full use ofthe drive (may require 
reformatting) and also disables the diagnostic eyindess. 


Option 5 - Format, Verify, and Reliability Test 


“The Format, Verify, and Reliability Test option combines Options 1 (Format). 2 
(Verify), and 4 (Data Reliability Test). This option automates the initialization 
‘and testing of drives, since you can select multiple drives and activate the dats 
reliability test without having to wait forthe format and verity options to 
complete. ‘The format and verify portiors of this option run in the order of the 
irives selected, Drives with hard faults are dropped and the sequence roves to 
the nest drive in the Ist, The reliability portion of this option runs 
simultaneously on all selected drives 
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5.5.7 Option 6 - Read-Only Test 


“The Read-Only Test option causes all the user-available blocks on the selected 
drive to be Read-only, not Read/Write, during the Verify pass. When a block is 
tencountered that cannot be accessed because of header or data field errors, 
Disk ER.D. displays the Logical Block Number. 


“The Read-Only Test option also offers a bad block replacement feature that, 
wen enabled, replaces any bad blocks. Because Disk ERD. does not cache 
any read data, no cocrected data i available to put in the replacement block 
“This means that even though the defective block is replaced and no forced error 
flag is set in the replacement sector, the data is nonvali. 


“AUTION! This tight cause problems if the replaced blocks contain 
executable program files, For this reason, you should back up 
sensitive data before running the Read-Only Test option with the 
replacement feature enabled, 


“The Read-Only Test option can be used only if the drive is formatted, 


5.5.8 Option 7 — List Known Units 


“The List Known Units option lists all the drives that are configured in the 
NOVRAM. Only those uaits that the controller can select are listed as 
available 


‘A user size (512-byte blocks) is sted with all drives found by this opcion. The 
User size does not include RCT area, diagnostic cylinders, designated or hidden 
spare tracks or blocks, ete 


yon 


When ereating partitions under ULTRIX, be sure a partition does not 
extend past the user area into the RCT or diagnostic area. Like all 
MSCP devices, the UCI7/UONS depends on the host software to 
‘control accesses to the RCT and disgnostic area of the disk. Failure 10 
‘observe the user size limitation may corrupt the disk and render it 
‘unusable without reformatting, 


The user size reported by this option is calculated from geometry dats 
contained in the NOVRAM for either Type Code Lor Type Code 2 When ‘ype 
Code 4is used to autocosfiguee devices, the user size is cateulated from 
geometry information returned by the Mode Sense command, 


Jn order for the reported user size to be accurate. the following wo conditions 
mnust be met 


07-00 fa Noam Seep and Seinen Tang, 


Tape ERD, 


5.6 Tape FR.D. 


‘Tape FRD. is a diagnostic utility designed to provide the following functicns: 
‘= Load and Edit the configuration data needed by the UCC7/O8, 
'= Test the functions of the host adapter and tape drive 
1 Verify the switch settings on the UCOW/O8 module 
Options are selected through menus, which are accessed from the hust sysiem 
console, 


NOTE: Configuration options must be loaded into the NOVRAM before the 
hhost adapter can be used. Although the NOVRAM is loaced at the 
factory is contents might not meet your system requirements 


‘After you specify the type of terminal and enter a <return>, Tape ER.D. 
displays the Tape ERD, Main Menu. 


5.641 Initial Screen 


‘The initial Tape FED. sereen shows the revision level of the Tape FR.D, 
firmware being used, the tape drive status, and tie CSR address location. ‘Tape 
ERD. prompts sou to specify whether you are using a video or hardeopy 
terminal to run the diagnostics 

NOTE: Video display mode supports only DEC VTI00 series video terminals 


and compatible video terminals, Use Hardeopy mode forall other 
terminals 


‘After you specify the type of terminal andentera <return>, Tape RD. 
displays the Tape FR.D. Main Menu, 
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Tape FR.D. Main Menu 


Figure 5-2 shows the Tape FR.D, Main Menu as it appeats on a video display 
terminal, ‘This menu presents choices for runing tape diagnostic tests, 
‘configuring the subsystem for tape drive characteristics, and for displaying the 
switch setings 


aan tarts 
{= teat selection mora 
‘otri/u — Delator current input Af 90 <Ch> entered 


Figure 5-2 Tape RD. Main Menu 


NOTE: On inital power up, some drives (ie, Exabyte) might be unaccessibie 
‘on the SCSI bus for up to 120 seconds while runsing se-tests 
Because ofthis, the drive status that Tape ER.D. returns car vary, 
depending on the state of the drive when Tape FR.D. was started. The 
drive status ean be any ofthe following: 


1 Unit not there 
© Unit offine or nat ready 
5 Unit online 


‘To make a selection from the Main Menu, type the letter of the solection you 
want and follow i with a <eeturn>., The ches ae: 


A~Alltests, All onboard firmoare installation diagnostic tests are eweeuted 
‘and any errors reported, This is asic reliability tet 


D ~ Drive configuration, This option is used to specify the SCSI address and 
LUN ofall atached drives. You can also load the address even if no drive is 
attached, This allows you to add drives later without running ER.D. When this 
‘option is selected. the current drive configuration is displayed. The default 
value displayed is the current value. 


‘You ate then asked if you want 19 modify the configuration, If you answer °N’ 
the control is returned to the Main Menu, 
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5.6.2.1 


Figure S-3. Drive Configuration Menu 


‘ASCSI address and SCSI LUN must be defined for every drive inthe system. 
“Two values are writen for each physical drive: the ftst value is the SCSI 
address ofthe contaller and the second value is the drive's SCSILUN. The 
value that you select in NOVRAN for each controller's SCSI address must 
match the corresponding SCSI address selected on the controller. Similarly the 
value that you select in NOVRAN for each drive's LUN mast match the 
‘corresponding LUN value selected on the drive. In sddition, no two SCSI 
devices on any one SCSI bus can have the same SCSI address. 


The SCSI controller address range is 0 through 7; the SCSI LUN range is 0 
though 7. For each physical unit that you configure, you wll be prompted to 
specify a value for both the SCST controler address and forthe drive LUN. 


N-NOVRAM maintenance. Current configuration values are displayed and 
any errors are reported, You can make changes to the NOVRAN through this 
option 


‘T~ Test selection menu. This option lets you selectively run any of the six 
‘onboard diagnostic tests. A loop count selection lets you determine how many 
times the tests are run 


S ~ Display switch settings. The switchpack ON/OFF settings are portrayed on 
this soreen to verify thatthe firmware ha interpreted your settings correctly 
The specific configuration options represented hy the site seatings are also 
identified. 


All Tests 


‘This option performs the following tests in sequence: BOT and rewind test, 
\wite/read tes, flemark test, space forward/reverse test, positioning test, and 
hast memory DMA test. 


‘Your response to the loop count prompt determines the number of passes of 
the test loop. A value of O causes the test sequence to continue until halted 
with a <etrVe> 


=H 
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NOVRAM Mt 


fenance 


This function lets you specify the UCO7/08's configuration options. When 
selected, the NOVRAM's current data is displayed on the terminal. You will 
see the NOVRAM parameter descriptor, followed by the range of values in 
parentheses, 

The NOVRAM menu forthe TMSCP emulation is shown in Figure 5-4, 


NOTE: The defauit value, which appears with the range of values for exch 
‘option, is indeterminate and indicates only the current value. This 
value might or might not be the value that your instalation requires, 


If the NOVRAM maintenance functioa fails, it could be because of corrupted 
or unprogrammed NOVRAM. In this ease, an error message will be printed 
and you are permitted to continue the operation. 


You will then be asked if you want to modify the NOVRAM. 


you answer "N”, control is returned to the Main Menu. 


Une dolay Detvoon Oi urate (2/4, sefo8) 
Enable S281 slew cable node (y/n, defen) 
owble S281 parity checking (7/0, do 

SSH tcapter £4. (0-7, deft a 


Figure $4, Sample TMSCP NOVRAM Maintenance Menu 
Ifyou answer “Y”, the cursor moves to the first data field to be modified and 
you can make changes. 


Ata hardeopy terminal, the descriptors will be output and the cursor will be 
positioned at the end of the prompt. 


If you enter 2 CTRL/Z or CTRUC, control returns to the main menu and the 
NOVRAM will not be written, 
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Metu selestions are described below. 


Optior 


1 Enable SCSI disconnect. This parameter disables or enables SCSI 
disconnects. When enabled, drives performing time-consuming tasks 
release the SCSI bus temporarily and reconnect when the task is complete 
thus, several operations can be performed at once, Timing considerations 
of unique software applications might dictate that you disable disconnects, 


{A yes response enables SCSI disconnects, while a no response disahiss 
SCSI disconnects, 


# Usee delay between DMA bursts. ‘This parameter sets the value of ime in 
microseconds thatthe UICO710S waits to aise DMR between DMA bursts, 
“The valid values ate either 2014 
On LSI-11 systems, where the sytem memory resides directly on the 
TESI-M bus, we recommend using a minimum valoe of 4. Thisis the valve 
specified by the LSI-I1 Bus Handbook 


(On MicroVAX systems or LSL-11 systems (LSI-TV83) where the system 
‘memory resides on a private memory bus, this value can be set to the 
‘minimum of 2 for maximum éisk DMA performance. 


15 Adaptive DMA. This parameter enables or disabies the UCO7/08's 
‘adaptive DMA mode. Enabling this option ensures that CPU or otter 
ddeviee functions ere not locked out for excessive periods of time, by 
allowing the UCOW0, while in the middle of a Block Mode DMA transfer 
to release the bus to another device, When disabled, the UCO7/0S will seize 
the bus for the entire DMA burst count, 


|A yes response enables adaptive DMA, while a no response disables the 
mode, 


= Enable SCSI slow cable mode. This parameter enables or disables the 
ESP IC’s siow eable feature, A yes response enables the slow cable mode, 
\while a no resporse disables the mode. 
“This feature might need to be enabled in systems where unshielded calles 
(of maximum SCSI bus length are used in noisy eavironments. ‘The Emulex 
‘SCSI Processor (ESP) IC used on the UCO7IO8 isa very high speed device, 
Because of this speed. i is possible for the IC to react to a short ducation 
noise pulse, which might be ignored by slower or lower performance SCS} 
‘chips. When the slow cable mod is enabled, the ESP chip requires longer 
signal durations on these eritical signals, theceby acting as a roise filter. 
We recommend using shielded SCSI cables and minimizing cable lent, 
to eliminate the reed for slow cable mode. 


Ifyou must use unshielded masimum lengih eables. we recommend that 
you enable slow cable mode. Exceptin the case of very high-speed 
Synchronous disk drives. this use of slow cable mode will have no adverse 
effect on system performance, 
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1 Enable SCSI parity checking. This parameter enables or disables SCSI 
parity checking, A yes response enables parity checking, while a no 
response disables parity checking, Before enabling this option, ensure that 
the SCSI device you ate connecting supports parity 


= Enable synchronous SCSI transfer mode, ‘This parameter enables or 
disables synchronous SCSI transfer mode. A yes response enables 
synchronous SCSI data transfers; a no response disables the mode, Make 
sure the target device being configured supports synchronous transfers 
before enabling this mode. 

= Adaptive DMA threshold, ‘This parameter sets the DMA threshold valve. 
‘The UCOT#08 uses this value to determine how many words into a DMA’ 
burst it will wait before checking to see if another device on the LSI-11 bus 
has set DMR. The range is 1 through 7 


“The higher you st this vale, theless often the UCC708 wil relinquish bus 
mastership to other devices. In MicroVAX systems, this parameser is 
important because the CPU sets DMR whenever it want o service an LSI 
bus interrupt. In MieroVAX systems witha large number of interactive 
termina! users the frequerey of LST-11 bus interrupts ean be quite high. Ta this 
‘ype of appliciton, if you set the DMA threshold too lov, the effect isto 
increase the length of time it takes fr tape applicatons to complete, If you set 
the DMA threshold too high, it might affect te apparent user terminal 
response time. We recommend setting this value over decreasing it only if 
{ecminal response or data late problems on other devices occur 


= Max retry count for tape errors. This parameter defines the number of 
retry opecations that the controller will try before reporting an error. This 
is not a software parameter and will not affect software reties. Lowering 
the retry count will reduce the time required to initialize a tape. especialy 
for tri-density érives, ‘The range is 0 through 10, Foran Exabyte drive, we 
recommend a value of 0, since this device does its own retries. 

m SCSI adapter id. This parameter sets the SCSI address of the UCO7I08 
hhost adapter, The valid range is from 0 through 7. 
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5.6.2.3 


Test Selection 


This option permits you to selectively run any of the six tests by means of a 
menu, ‘Type the leter of the test, followed by a <return>, at the prompt. 
Repeat for as many tests as you want, then select “Go” to begin test execution. 


aequest fense 
‘lear selections 


CTRL/U ~ Deletes suerent Sapir Af ne <cR> enters 


Figure 5-5. Sample Tape ERD. Test Selection Mens 
Six diagnostic tests and their descriptions follow. Other seleetions deal with 
<splaying and running the tests 


1 ~ BOT and Rewind. ‘The UCO70S checks for the Beginring of Tape (BOT) 
status by issuinga writ, then a rewind, command, 


W-Write/Read, The UCOTID9 issues a series of write and read commands and 
‘compares the data, 


mark, The UCOT/S writes a filemark, rewinds, spaces forward a 
record. and cheess for the End of File (EOF) 


'S~ Space forward/reverse. In this test, the UCO7/D8 issues commands to 
check thatthe tape drive is properly spacing forward and backward with 
respect to the EOF mark 


P~ Positioning, The UCOTINS issues write, rewind, and space commands 10 
check that the tape drive ean position properly. 


Positioning to EOE, ‘The UCIIIS issues write, rewind, and space 
‘conimaands from BOT to EOT. Ona fulldength tape, this test could run 
for over two hours, You ean shorten this time by using special 
low-capacity tape carteidges available from Exabyte, 
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R— Request Sense. This option causes the information returned by the SCSI 
request sense command to be displayed, 


H_~ Host Memory DMA. ‘The UCA?/I8 uses hast memory as a scratch pad to 
verify that the LSI-11 Bus function is transfersing data properly. 


1. Laop Count. This option lets you determine how many times, from (0 
255, a given testis executed. Selecting ( is equivalent to selecting an 
infinite aumber of passes. If this option isnot used, the default umber of 
executions is 1 


D~ Display selections. ‘This is a convenience option. Test selection is typically 
made by selecting (but not executing) the tests you want all at once. then 
selecting the "Go" option which executes the tests, Ifyou want to see the 
tests you have selected prior to executing then, Display selections will list 
them on the sereen, You can then either go ahead with tes: execution or 
change the tests. 


C~ Clear selections. Ifyou want to cancel the tests you have previously 
selected but not executed, this option wil effectively cancel all selections. 


G~ Go, This option begins test execution. You will be esked for confirmation 
that you do want to run the tests. 


X-~ Exit this Menu, ‘This option returns you to the Main Mena 


‘Completed tests are followed by a message on the screen confirming the 
number of passes made and the number, if any, of ard, soft, ox device ercors 
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Display Switch Settings 


“This option shows the switch settings of SW1 and SWA when using TMSCP 
SCSI Port 0 or SW2 and SW3 when using TMSCP on SCSI Fort 1. sample 
igplay for SW1 (SW2 for Por 2) follows in Figure 5-6 a sample display for 
‘SWé (SWS for Port 2) shown in Figure 5-7. 


Tt 112 607/08 toot adapter Reset Seitshy unsendss: i 
fitch | 

leat le Fenech 

} Ue 113 foabla seer interewpts | 

[fe Lt 4 continse on self test error 

1 1 


Figure 5-6. Sample SW1 or SW2 Switch Setting Display 


aiten 3/4 \ 


| Banna | 
: | 
A 


Figure 5-7. Sample SW3 or SW4 Switeh Setting Disptor 
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5.7 _ Integration and Operation 


5.7.1 Testing and Indicators 


There ate thtec fight emitting diodes (LEDs) on the UCOV/08 PWB, These 
LEDs are used for both eiagnostics and for normal operations. 


If switch SWI-1 is OFF, the UCO7/08 executes @ preliminary test at the 
following times: 


= On power-up 
Aller a reset condition 

Alter a bus initialization 

After a write operation to the base address register 


The self-test routine consists of two test sequences: preliminary and self-test 
The preliminary test sequence exercises the 9031 microprocessor chip and the 
Emulex SCSI Processor (ESP) chip. When the UCD7/08 successfully completes 
the preliminary tes, LED3 illuminates indicating that the UCOT/O8 is waiting 
for MSCP or TMSCP initialization. 


During MSCP or TMSCF initialization, by host software contra, the UCO7/S 
executes a second self-test that exercises the buffer controller chip, the Host 
Adapter Controller (HAC) chip and its associated circuitry, the onboard RAM. 
and the control menory EPROM. If the UCO7/O8 passes this sequence ofits 
self-test successfully, all three UCO7/08 LED indicators are OFF 


Ifa fatal ertor is detected either during sel-est or while the system is running, 
all three of the LED indicators are ON (illuminated). If the UCO7/08 fails to 
pass its power-up selftes's, vou ean select a special diagnostic mode (switch 
SW1-4 or SW2-4 ON) which causes the LED indicators io display an error 
code. See Fault [solation Procedure, in Section 6, TROUBLESHOOTING, 


During normal operation, LED! and LED2 ficker occasionally. These LEDs 
are used to indicate LSI-I1 Bus activity and SCSI activity, respectively 
5.7.2 Operation 


‘There are no operational insteustions, The UCO7I8 is ready for MSCP or 
‘TMSCP initialization as soon as itis powered up. 
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Section 6 
TROUBLESHOOTING 


Overview 


‘This section describes the several diagnostic features with which the UCO708 
Host Adapter is equipped, and outlines fault isolation procedures that use these 
diagnostic features, 


Sateen | Title 
i Onna 
@ Seowe 
63 Fault slaionProedure 
aa PoweropSetengoste 
65 Fatal Extor Codes 
Service 


Your Emulex UCO7I08 Hast Adapter has been designed to give years of 
trouble-free service, and it was thoroughly teed before leaving the factory. 


Should one ofthe fault isolation procedures indicate that the UCO7/NS is not 
‘working properly, the product must be returned to the factory oF t0 one of 
Emvle’s authorized repair centers for service. Emulex products are not 
designed to be repaired in the fil. 


Before returning the product to Emulex, whether the product is under warranty 
‘F not, you must contact the factory or the foctony’s representative for 
instructions snd @ Return Materials Authorization (RMA) number, 


Do not return a product fo EMULEX without authorization. A product or 
component returned for service without an authorization will be returned to the 
owner at the owner's expense. 


li the continental United States Alaska, and Hawaii contact 


Emulex Technical Sappor 
iS Harbor Boulevard 

Costa Mesa. CA 92526 

(714) 652-5600 TWX (910) 595-2521 

Outside California: (800) 854-7112 


After § pam, Pacific Time: call (800) 638-7243, When answered, you will be 
prompied t0 key in 3711S folloved by # symbol, thea a message. 
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Outside the United States, contact the distributor from whom the subsystem) 
was initially purchased. 


“To help you efficiently, Emules or its representative requires eertain information 
about the product and the environment in which itis irstalled, During 
installation, you should have made a record of the switch settings on the 
‘Configuration Reference Sheet. 


‘After you have contacted Emulex and received an RMA, package the product 
(preietably using the original packing material) and send it postage paid to the 
jaded by the Emulex representative. You must also insure the 


63 Fault Isolation Procedure 


‘This fault isolation procedure is provided in flowehart form in Figure 6~i. ‘This 
procedure is based on standard troubleshooting techniques as well as the 
Sselfdiagnostics incorporated into the UCO70S. ‘The procedure is designed to 
be used ifthe self-test fails or if many errors are flagged by the subsystem 
during normal operation, (ITneither of these events takes place, then itis not 
necessary 0 follow these procedures.) 
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Figure 6-1. Fault Koletion Chart 
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Power-up, Saf-Diagrostc. 


6.4 


Power-Up Self-Diagnostic 


“The UCIT/OS executes an estensive self-diagnestic to ensure that the host 
adapter is in gvod working order. The self-test is divided into several parts, 
le G1 indicates the order in which the tests are performed 


The first two tests are executed immediately alter power-up, a reset, a bus INIT 
‘ora write to the base address rogister. The other tests are executed as che 
controller interacts with the MSCP or TMSCP initialization routine. Ifthe 
‘UCOT/NS fails any of the ess, it posts a fatal erzor code in the low byte ofthe 
SA register (base address plus 2) and turns on all three LEDs. The MSCP and 
“TMSCP fatal error endes used by the UCO708 are listed in Table 6-2 


“To help determine the location of the problem, the operator can select a special 
diagnostic mode that causes the LEDS to display an error code. ‘To enable this 
siagnostie mode, hak the CPU. Turn ON SWI-4 (UCU7/UCDS Port 1) or 
‘SW2-4 (UCO7/UCOS Port 2). Next, the host computer must be powered down 
‘oF the UCO7IO8 Reset/Halt switch (SWI-I for UCO708 Port 1; SW2-1 for Port 
2) must be togzled (lured ON and then OFF) to cause the UCO7/O$ to again 
perform its seftest. 


Upon encountering za error, the host microprocessor halts and the LEDs 
display an error code, ‘The error codes ae listed and described in Table 6-L 


Ifthe UC07/08 completes the diagnostic mode without errors, all three LEDs 
are OFF. Alter testing is complete, be sure to turn OFF SWI-4 or SW2-4. 
Reset the UCUT08 Host Adapter before using it 


‘lable 6-1. LED Error Codes 


1 Error Description 


(CPU Chip Test failed 
‘CSE Chip Test failed 

Controller ile, waiting for nialization 

Baffler Controller or External Memory Test failed 
HAC Test failed 

Emulation EPROM Checksum Test failed 

Sell diagnostic complete without eres 


Refer w Table 2 


NOTE: The UCO7S might fal the power-up self-diagnostic if the SCSI varget 
device that supplies terminator power to the SCSI bus is powered off 
Proper operation of the SCSI bus requires that terminator power be 
present at all times. 
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6.5 Fatal Error Codes 


Ifthe UCO7/08 encounters a fatal error anytime during operation, all three 
LEDs are illuminated and an ector code is posted in the low byte of the SA 
register (base address plus 2). Table 6-2 lists the MSCP and TMSCP fatal error 
codes used by the UCOI08, 


Table 6-2, MSCP and TMSCP Fatal Error Codes used by UCO7108 


cat | Hex 
Code | cade Description 

0 [0 _| Novinformation ia message packe: 

1 1 | Posse party or timeout error when the UCOTOS attempted wo 
ead dats from a message packet. 

2 | 2 _| Possible party or tincout error when the UCO7OS attempted to 
vite data to. message packet. 

[4 | vcore aiagnostic self-test indiated a controler RAM erzor. 

S| 5 | TiCOv8 diagnostiselcen indiested a firmware checksum 

& | 6 _ | Poste pariy or tincout errr when the UCOTOS attempted 9 
ead an envelope address from a command ring 

7 | 7 _| Posse party or tincout error when the UCO708 attemptedto 
wate an envelope aidressto a command ring. 

Ti | 9 _| Host didnot commanicate with UCOTIOS within the time frante 
estabished vhile bringing the coraroller online. 

12 | A _| Openting gstem sent move commands w the UCO7I08 shan 
the controller can accep 

13 |__| Uco7ns unable to perform DMA wansfer aperation erect 

HH [_C | cos diagnostic seiftetindieated controller Fatal error. 

16 |_E_ | The MSCP or TASCP connection identifier is valid 

23 | 15 | Anerror occured during the MSCP or TMSCP iitiazation 
Sequence 
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‘Additional fatal error messages might appear. These error codes are listed in 


“Tabb 6-3 
Table 6-3, Fatal Error Codes 
Ocat | Hex 
Cade | Code Deseription 
5 | 05 _| Firmware checksum err 
ad | 0C_| Fatal error during selPtest 
Ti | 49 | Auiboor timeout 
TI [_St_| ERD. toad to menor filed 
Bi_| 98 _| SCSK chip failed cr no terminator power 


oo 


Troubleshooting 


WCOPSIOOI-00. Re I 


Section 7 
MSCP/TMSCP COMPATIBILITY AND ODT PROGRAMMING 


7.1 Overview 


“This section contains an overview of the UCO7/O8 device registers that are 
accessible to the Q-Bus and that are used to monitor and contrat the UCO78 
Host Adapter. The registes are {unctionally compatible with DEC 
implementations of MSCP controllers. 


“The following table outlines the contenis of this section. 


Subsection | Title 
7 ‘Over 
R Overview of MSCP Subgstem 
B [MSC and TMSCP Command Compatibility 
14 Registers 
1s Bovtsteap Command (Disk Onl) 


7.2 Overview of MSCP Subsystem 


Mass Storage Control Protocol (MSCP) is the protocol used by a family of mass 
storage controllers and devices designed and built by Digital Equipment 
Corporation. MSCY allows a host system to be connected to subsystenss with 
variety of capacities and geometries. This flexibility is possible because MSCP 
defines data locations in terms of sequential, logical blocks, notin terms of & 
physical description ofthe data’ location (ie, cylinder, track, nd sector). This 
Scheme gives the MSCP subsystem the responsibility for converting MSCP 
logical block numbers into pliysical addresses that the peripheral device can 
understand. 


‘This technique has several implications. First, the MSCP subsystem must have 
detailed knowledge of the peripheral's capacity, geometry, and status. Second, 
the ability to make the translation between Togical and physical addresses 

implies considerable inteligence on the part of the subsystem, Finally. che host 
is relieved of responsibly’ for error detection and correction because its 
Knowledge of the sedis is insufficient co allow ertor control to be doe 
efficient 


‘There are several advantages to this type of architecture. First. it provides the 
host with an “errortree” media. Second, it provides for exceptional ope 
system software portability because, vith the exception of eapaciy, the 
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characteristics of all MSCP subsystems are the same from the operating 
system's point of view. 


Interms of implemertation, this protocel requires a high degree of inteligence 
‘nthe part ofthe subsystem, Estntially, this intligence is a process that runs 
‘ona microprocessor and is referred to as an MSCP controler. ‘The MSCP 
Centroller as al ofthe responsibilities outlined above. 


The host computer runs corresponding software processes which take calls from 
the operating system, convert them into MSCP commands, and cause the 
resulting command to be transferred to the MSCP controller. 


In summary, an MSCP subsystem is characterized by an intelligent controller 
that provides the host withthe view of a perfect media, It is further 
characterized by host independence from a specific bus, controller, or device 
‘ype 


7.3. MSCP and TMSCP Command Compatibility 


‘A complete description of MSCP commands and the corresponding status 
responses which the UCO7/08 Host Adapter posts is beyond the scope of this 
anal 


7.3.1 Command Support 


No currently available MSCP Controller supports the entise rang: of MSCP 
‘commands, The following subsections describe the extent of MSCP command 
support by the UCOT/O, 


Minimal Disk or Tape Subset 


‘The UCO7/08 Host Adapter supports the entire minimal disk subset of MSCP 
commands, and the entire minimal tape subset of TMSCP comands. 


Diagnostic and Utility Protocol (DUP) 


‘The UCIT0S Host Adapter does not support any of the DUP commands or 
Inainterance read/write commands, Therefore, the UCO7AS is not compatible 
‘with DEC diagnostics that use the MSCP or TMSCP DUP commands 


72 MSCPITMSCP Companblty and ODT Progamming WCOPS1OO1- 00, Ree HE 


Bootstrap Commana (Disk Ons) 


7.4 


75 


Registers 


During normal operation, the UCO7M8 Hos! Adapter is controlled and 
‘monitored using the command and status packets that are exchanged by the 
Class Driver (host) and the MSCP Controller. The UCOTOS hss to 16-bit 
registers in the /O page that are used primarily to initialize the subsystem. 
During normal operation, the registers are used only to initiate poling or to 
reset the subsystem. These registers are always read as words 


‘The IP register (base address) has two functions as detailed below: 


‘causes a hard initialization of the MSCP 


When written with any valve, 
Controller 
= When read while the port is operating, it causes the conteller to initiate 
palling, 
‘The SA register (base address plus 2) has three functions as listed below 


When read by the host during initialization, it communicates data and 
extor information relating o the initialization process, 

| When written by the host during initialization, i¢ communicates certain 
host-specitic parameters to the port 

= When read by the hest during normal operation, it communicates status 
information including port and controller-detected fatal errors, 


Bootstrap Command (Disk Only) 


‘To allow the system to be easily bootstrapped from peripherals attached to the 
UCOTOS Host Adapter, Emulet has incorporated a Bootstrap Command into 
the controller, This feature is not part of the standard MSCP commend set nor 
is it supported on the MicroVAX or on systems using an 11/738 CPU model. 


The Bootstrap Command can be issued from the console after the system is 
pawered up, or it can be incorporated into & fiemware routine that is located in 
3 Bootstrap ROM. (The ROM would not be located on the UCD7/08 PWB, but 
‘on some other module inthe system.) The Bootstrap Command causes the 
‘UCU7N8 to load the first logical block from the selected peripheral into host 
memory starting at location 001 
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To issue the Bootstrap Command to the UCO7/0, at the console emulator 
‘prompt, enter the following sequence (operator input is displayed in boldface} 


@ exer 0000 <> <if> =LINE FEED. 
“Tyyyyy/O05400 30003 <er> ‘cf =CARRIAGE RETURN 
(@ 000400 40000 <er> 


@RSI456332 304. <er> 
@RO/I03741 O<It> 
RUM001275 172180<er> 
@0G 


NOTE: XXXXX and YYYYY are offsets dependent on the address of the 
UCO7/8 controller. See Table 7-1 for the appropriste values. 


Table 7-1. LSI-11 Offsets for MSCP Emulations 


‘UCOTIOG Bus Address XXX wy 
IS) Ts nis 
TTT2ISt TAS 1s6 
17760354 ox 0385 1 
1776030 oso axe | 
Tren ost 60806 
63S) 30 0352 “| 
T7634 60354 e056 
776036 i a2, 
T6036 ant 06 | 
760390 0370 oar 
ir60304 oat 376, 
17760400 eum cr 
17760404 0404 5006 
T7640 aio om 
1776044 eed eoni6 
1776040 or cr 
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Section 8 
FUNCTIONAL DESCRIPTION 


8.1 Overview 


‘This section contains a description of the UCUTIOS Host Adapters architecture 


8.2 UCO7 and UCO8 Host Adapter Architecture 


The UCIT and UCOS are microprocessor-based host adapters, ech of which is 
contained on a single quadvide PCBA. The UCO7 i a single-furetion host 
adapter, while the UC0S is 2 duabfunction host adapter that is essentially two 
UCOTs contained on a single PCBA. The remainder ofthis section describes 
the architecture of only the UCO7; the architecture of each part of the 
dual-furetion UCOS is similar. The UCDT' major functional blocks are shows 
in Figure 81 


“The UCIT Host Adapter is organized around the eight-bit 8051 microprocessor 
“The board has an eightbic internal data bus with IGbit addressing capability. 
“The S031 addresses the Bufer Controller, the Host Adapter Controller (HAO) 
and the Emulex SCSI Processor (ESP) as memory (memory-mapped 1/0). 


“The 8031's primary tsk is to decode and implement commands from the host. 
At command completion, the mieroprozessor is also responsible for generating 
status and transmitting it 9 the kost. A large part of the microprocessor's job 
while performing these duties involves setting up the HAC and the Bufler 
Controller forthe large data transfers, which are their specialties. 


‘The UCIT uses a 64K Byte erasable programmable read-only memory 
(EPROM), which contains the firmware (control program) Also, the UCO7 has 
(64K bytes of random access memory (RAM), which is used for date buffering 
and working storage. 


‘The LSH-11 Bus interface eontains 22 lines. Steen of the lines are multiplexed 
for both address anc data; six are used for only address. The HAC is used for 
programmed VO, CPU interrupts, and DMA data transfers. The 
nicroprocessor responds to all programmed VO and carries out the 10 
functions required for the addressed host adapter register. The HAC has 
automatic LSL-1 Bus address generation capability that, in conjunction with a 
byte counter, allows che imerface to conduct LSI-11 Bus DMA transfers without 
direot microprocessor intervention after the interface is set up for a transfer, 
“This automatic DMA capability 's used with the UCD7 Buffer Controller to 
ttansfer large blocks of data directly between host memory and the UC 

RAM 
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“The SCSI interface and control is implemented using a single LSI chip, the ESE 
In tesponse to commands from the microprocessor, the chip establishes and 
‘monitors SCSI bus phases appropriate to the command, and thus relieves the 
‘microprocessor of signal control and timing duties. 


“The Buffer Controller is implemented on a single chip. This four-channel 
controller is responsible for moving large blocks of data between the 64K RAM 
buffer and the SCSI interface, and between the LSI-11 Bus interface and the 
64K RAM buffer. After being set up for an operation by the microprocessor, 
either interface requests DMA sence from the Buffer Controller logic by 
driving an individual request signal active. ‘The transfer then procseds without 
direct intervention by the microprocessor. This allows highspeed data 
transfers to occur while the microprocessor is focused on other processes. 


a 


Figure 8-1. UCO7 Block Diagram 
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Section 9 
INTERFACES 


9.1 Overview 


This section describes the interfaces that the host adapter inewporates, 
includes information on the hos: adapter's implementation of SCSI bus, 
specification electrical and meckanical requirements. Including this overview, 
the sestion is divided into the fellowing subsections, 
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9.2 Host Adapter to Q-Bus Interface 


The Q-Bus be«ween the CPU and the UCO7I8 Host Adapter contains 42 
bi-directional signal fines and two uni-directional signal nes, Q-Bus interface 
pin assignments are listee and éescribed in Figure 9-1. These signal lines 
Provide the means by which the CPU and the host adapter communicate with 
each other. 


The (Bus interface is used for programmed 1/0, CPU interrupts, and DMA 
data transfer operations. Addresses, data, and control information are sent 
song these signal ins, some of which contain time-multplexed information 
The Q-Bus interface lines are grouped in the following eategoie: 


‘Twenty-two Address Lines <BDAL2EBDALO)>. Of these, there are 16 
multiplesed data/adcress lines <BDALIS:BDALDO>; two multiplexed 
address/parity ines < BDALI7BDALI6>; and four extended address 
lines <BDAL2EBDALIS> 


Six Data Transfer Control Lines. BBS7, BDIN, BDOUT, BRPLY, BSYNC, 
and BIBT. 


= Ten Interrupt Control and Direct Memory Access Control Lines. BIAKI 


BIAKO. BIRQS. BIKQS, BIRQ6, BIRG7, BDMGO, BDMR, BSACK. 
BDMGL 


Six System Control Lines. BDCOK, BHALT, BINIT, BEVNT BPOK, and 
BRET 
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Figure 9-1. Q-Bus Interface Pin Assignments 
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9.24 


9.2.2 


9.2.3 


Interrupt Priority Level 


‘The hest adapter is jumperselestable to issue level 4 oF level 5 internupt 
request and to mentor levels § and 6, The level 4 request is necessary to alow 
compatiblity with an LSE-IT CPU. 


Register Address 


The host adapter has two registers visible to the Q-Bus. Their addresses are 
determined by DIP switches, See Section 4 for detailed address and switch 
setting information 


DMA Operations 


All DMA data trarsfer operations are performed under microprocessor cost 
When doing a Read From Memory operation, a chick is made for memory 
party or novexistent memory (NXM) errors during a White operation a check 
IS made for NXM errors. Tf an erzor is detected, an MSCP status error is 
returned 
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93.1.2 
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Host Adapter to SCSI Bus Interface 


This subsection provides information on the host adapter's implementation of 
SCSI bus electrical and mechanical requirements. 


SCSI Interface Physical Description 


SCSI bus desices are daisy-chained together using a common cable. Both ends 
of the cable are terminated, All signals are common between all bus devices. 
The host adapter supports the SCSI specification single-ended option for 
drivers and receivers. The maximum cable length allowed for the UCUT/003 is 
20 feet (six meters); the maximum for the UQO6 is 20 meters. This cabling is 
imarly for interconnection outside the subsystem cabinet in which the host 
scapes resides, 


Cable Requirements 


A SUb-conductor fat eable or 25-wisteé-pair flat cable must be used to connect, 
SCSI bus hosts and controllers. The maximum cable Fength is 20 feet (is 
meters; the maximum for the UCOG is 20 meters. The maximum length of the 
cable past the terminator is 0.1 meter. SCSI bus termination can be internal to 
the SCSI devices that are located at the ends of the bus cable (such as the 
subsystem that contains the SCSI device controller and its peripheral), The 
host adapter single-ended pin assignments are shown in Table 9-1 


Shielded Connector Requirement 


“The SCSI bus shielded comector is a S0-conductor cable connestor that 
consists of two rows of 25 female contacts on 100 mil centers. ‘The coxnector 
shielding system must provide a DC resistance of less thart 10 milliohins from 
the eable shield at is termination point to the SCSI device enclosure. 


SCSI interface Electrical Description 


‘The host adapter intexfuees to SCSI controllers via the SCSI bus. A 5-pin 
male IDC connector at location /1 on the UCD? board (11 and J2 on the UCIS 
‘board) plugs directly into the SCSI bus (refer to Figure 11-3), All signals use 

‘open collector or thiee-state drivers. Fach signal driven by a SCSI device has 

the following output characteristics when messured at the S 


device's 


© Signal assertion = 00 Vde wo 4 Vee 
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Host Adapterto SCSI Interface 


© Minimum driver output capability = 48 milliamperes (sinking) at 05 Vde 
a Signal negation = 25 Ve to 525 Vde 


All assigned signals are terminated with 220 ohms to +5 volts (nominal) and 
330 obms to ground at each end of the SCSI cable as shown in Figure 9-2 


ach signal received by 2 SCSI device has the following input characteristies 
‘when measured at the SCSI device's connection: 


© Signal cue = 0.0 Vde 10 08 Veo 
"= Maximurn total input load = -0.4 milliamperes at 04 Vac 
1 Signal flse = 20 Vde to 5.25 Vde 


= Minimum input hysteresis = 0.2 Vde 


Table 9-1, UCO7IO8 SCSI Bus Pix Assignments 


7 aaa Satara 
r oy = 
: a pala 
3 ox = 
r DI aaa 
5 0 = | 
6 -b2 Input/Output | 
: aD = 
5 7 Se 
5 a5 = 
ae Taba 
lend 2 
i = TapaOapet 
a [ee 7 
a Tapper 
ae = 
7 = 
1S DP (Data parity) inpuv/Output _| 
ae = 
eae = 
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Table 9-1, UCO7I08 SCSI Bus Pin Assignments(Continued) 
Pia Signal Name TnpetiOutpt 
2 GND 
2 GND = 
2 GND = 
2 ‘Nat connecied a 
% TERMPWR Output 
a GND « 

Ey GND = 
» ‘GND = 
Ey GND = 
31 GND = 
2 InpatiOurpur 
3 = 
= 
38 = 
36 Input/Output 
7 — 
3% TapatiOurpat 
3 a 
0 TapavOurpur 
a = 
2 InpatiOurpue 
6 = 
“ Tnput/Owinat 
S GND = 
6 a) TapavOupur 
a GND = 
8 “REO InpatiOuiput 
® GND = 
% INPUTIOUTPUT InputiOuspat 
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Figure 9-2, UCO708 SCSI Bus Signals Termination 


9.33  SCSIBus 


ignals and Timing 
SCSI bus activities involve one or mors ofthe following SCSI phases of 
operation 


= Arbitration Phase 
‘Selection Phase 


Reselestion Phase 


= Command Phase 
Data Phase 

© Status Phase 

Message Phase 
The phases are described in subsection 10.3. Whex the SCSI bus is not 
involved in one of the above phases, itis in the Bus Free Phase. SCSI phase 
sequencing is accomplished by asserting or de-asserting the SCSI sierals: the 
signals ate deseribed in sabseetion 1033.1 
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SCSI Bus Signals 


“There are 18 signals on the SCSI bus. Nine signals are covtrol signals that 
coordinate transfer of data between SCSI host! controllers ine signals ate for 
fan cightbit data bus with parity. The signals are detined in Table 9-2, 


In Table 9-2, the eight data bit signals are represented by DBO through DBT; 
DB? is the mest significant bit ard has the highest priority during the 
Arbitration Phase. Bit number, significance, and priority decrease downward (0 
DBO. The parity bit, represented by DBP, is odd. The host adapter generates 
parity which is Selected through NOVRAM parameters. Parity is not 
‘quarantzed valid dusing the Arbitration Phase, 


‘The host adapter’s SCSI bus pin assignments are lise in Table 9-25 the host 
adapter supports only the SCS single-ended option. 


Host Adapter o SCSI Inerfice 


Table 9-2. SCSI Bus Signals 


Mawnan 
Name | Signal Desrinton 
oo | Das bus | Datafasbno 
i ee | 
De? [ Dae Bos | Data fos Bic? | 
DBS ‘Data Bus Data Bus Bit 3 | 
Dod | Daa Bos | Data tus ina | 
as | Da Bis | Data fos its | 
Be | Daa Bus | Dawa Hus ive 
DB] | Dan Bus | Data Bus BT | 
Dar | Daa Bos | Data Bus Pay 
‘ACK | Ainowielge | indienes acknowledgement fora REQIACK date 
tansfer hme 
REQ | Reqoes | tndicaesa request fara REQIAGK data wanser 
handshake 
“IN| Atontion | indices the ATTENTION condition (ic, the 
Initiator has message to send to the Tarpet). 
‘The ATTENTION condition i desrbed in 
bvcaton 9.2. 
ist | Reet Indicates the RESET condtion (.e, clears the 
SCSI bus ofall activi, The RESET cordon s 
eserhed in bsecton 9.51 
SEL | Sele ‘Used 1 scea/reelct a SCST bun Svie 
SY [Buy indicates the SCSI bass being wed 
iD | ContotDaie | Tadkeaesconmandites infomation ranser or 
dha naa cutter 
WO | tnpus/Ouipur | Indicates the direction of data movementon the | 
ta bus with espe To anintace 
NSG__| Message | Indicates the SCSI fuss inthe Menage Phase. 
TERMPWR | Temper | Provides jumper selectable termination power o 


the terminator atthe oppesite end af the SCS bus 
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SCSI Bus Timing 


Except where noted, the delay time measurements for each SCSI device (host oF 
convoller) are calculated from signal conditions existing at that device's SCST 
‘bus connection. Normally, these measurements do not consider delays in the 
SCSt eable. The SCSI timings are listed in Table NO TAG. 


“The timing diagram shown in Figure 9-3 indicates the typical relationship 
between SCSI bus signals and SCSI phase sequencing, 


Table 9-3. SCSI Bus Timings 


Timing | Deration 


Description 


Abitatien Delay [22 us 


The minimum tine a SCSE host or controller 
wats from asserting the BSY signal fr 
lrbtration until the data bus can be examined to 
Seeilavbliration has been won, There is 0 


Bus Clear Delay" | 800 ns 


“The maximum time fora SCS" host or contrlter 
to top drving all bus sinals afer 1) 2 Bus Free 
hase is detected, 2) the SEL senal isreceived 
from anotier SCSI host or contatler during ihe 
Aiteation Phase 


‘Bus FreeDelay | 800 ns 


“The minimum ime a SCSE hos or controler 
wats ftom its detection of the Bus Free Phase 
Ul iv asets the BSY signal whea going tothe 
“Arsieaton Phase 


Doss Delyy [18 ue 


“The masinum fine fora SCSI hos o: contraller 
oasrer the BSY signal and is SCST UD Dit on 
the data tus after it deteets a Bus Pree Phase for 
fenering the Aditation Phase 


Bas Sette Delay | 400 ns 


“The time to wait forthe SCSI bus to settle alter 
changing cestain contol signal 


Cable Skew Deby | 10ns 


“The maxinum difference in propagation time 
allowed between any (vo SCSI bus signals wien 
imensured berween any two SCSI devees. 


Deskew Delay [45 ns 


“This time fs used to calculate the minimum time 
rexuired for deskew of signals. 


Reset Hola Tine | 25 us 


“The minimum time forwhich che RST signals 
aserted. There no maxima time. 


Selection Abori [0 us 
Time 


“The maximum time a Thrget (br Initio) cakes 
from us most rene detection of being selected 
(Gr re-selested) unt itasserts the BSY si 

This timeout & zequired to ensure that 
(or nitistor) doesnot assert the BSY signal after 
{ Selecteo (or Reseleation) Phase has been 
Shorted, “This not the Selection timeout. 


anton at BT 
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Table 9-3, SCSI Bus Timings(Continued) 


Timing | Duration Description 

Selection sims | ‘The minimum recommended time that an 

Timeout Initiator (or Target) should wait fora BSY 

Delay. tesponse during the Section or Resection 
Phase before string the Uimeout procedure 

ims — milliseconds us 


Trio senconds __—_as= nanoseconds 


fn the Bus Clear Delay, for condition 1 the maximum time fora SCSI devive to 
clear the buss 1200ns from the BSY and SEL signals both first Becoming fie. 
fa SCSI device requires mare than a Bus Settle Delay to detect the Bus Free 
Phase it clears the bus within Tbs Cea Delay minus the exces tire 
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Figure 9-3. SCSI Bus Timing Diagram (Sheet 1 of 3) 
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Figure 9, SCSI Bus Timing Diagram (Sheet 2 of 3) 
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Figure 9-5. SCSI Bas Timing Diegram (Sheet 3 of 3) 
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Section 10 
SCSI PROTOCOL DESCRIPTION 


10.1 Overview 


“This section describes tne SCSt bus; it includes information on SCSI bus 
phases and phase sequencing, as well asthe procedures for passing contrat and 
States information between SCSI bus hosts and controllers using SCSI memory 
‘address pointers, Finaly, it also describes in detail the SCSI commands issued 
by the UCU7I08. This section is divided into the following subsections: 


Subsection Title 
101 ‘Overow 
102 SCSI Bus Ovewiew 
103 ‘SCSI Bus Phases 
104 SCSI Bus Phas: Sequencing 
105 SCSI Bus Conditions 
106 SCSI Commands 
107 SCSI Group Code 0 Command Descriptions 
108 SCSI Group Code 1 Command Descriptions 
109 ‘SCSI Group Code 7 Command Descrptiors 


SCSI Bus Overview 


‘The Small Computer Sistem Interface (SCSI) isa standard interface 
established to support mass storage, printer output, and network. 
communication for microcomputers and rainicomputers. ‘The interface is an 
cight-port, daisy-chained bus. The UCO7/8 SCSI command standard is based 
fm the ANST X319.2/82-2 Revision 17B (16 Dee. 85) SCSI Inierface 
Specification and the industry-standard SCSI Common Command Set (CCS 


) 


Up to eight SCSI hosts and/or contiollers ean be supported by the SCSI bus. 
Bach controller can be connected to a maximum of eight devices (called Logical 
Unit Numbers, or LUNS). Three basie SCSt configurations are supported with 
the UCO7/S and the SCSI bus: thes are listed below: 


1 single initiator, sin 


le target 
= single initiator, muttitarget 


= multéinitiator, multi-t 


Communication on the SCSI bus occurs betweea a host and a controller. When 
a hast and a controller communicate, one acts as the Initiator and one as the 


SLE aT ee 


SCSI Bus Oversiw 


Target. The Initiator (usually the host, the UCO78) originates an operation 
and the Target (usually a peripheral controller) performs the operation. Sample 
system configurations supported by UCO7/C8 hareware are shown in Figure 
10-1 


‘Some SCSI bus functions are assigned to the Initiator and some Functions to 
the Target, The Initiator can arbitrate for contro ofthe SCSI bus and selest a 
specific Target. The Target can request the transfer of command, data, status, 
‘or other information on the SCSI data bus. In some eases, the Targe: can 
arbitate for contol of the SCSI bus to reslect an Initiator and eontinve an 
operation. 


SCSI.bus dita transfers are asynchronous or synchronous and follow defined 
REQIACK irequeitackrowledge) handshake protocol. (This protocol is 
defined in the ANSI SCSI specication.) One eigit-bt byte of information ean 
be transferred with each handshake or muliple requests can be performed in 
synchronous mode. 


‘The SCSI bus consists of 18 signals, Nine signals are for an eight-bit data bus 
with parity; the other nize signals are for control signals that evordinate data 
transfer between the host and SCSI controllers. SCSI bus signals are described. 
in detail in subsection 933.1. 


‘Technical Manual Conventions, 


To avoid possible confusion with other uses of the same words, throughout this 
seetign we use the following coaventians 


1 All SCS commands (such as READ, MODE SELECT, and INQUIRY) 21 
Giagnostic subcommands (such ss READ BAD SECTOR FILE snd WRIT 
LONG} ate printed in uppercase botdtace 

1 All SCSI status and error messages (such as CHECK CONDITION and 
DRIVE NOT READY) ate printed in uppercase. 

AI SCSI bus phases and conditions (sch as Arbitration Phase) and SCS 
Command Descriptor Block names (such as Extended Sense Byte) are 
printed in inal caps 


AIL SCSI command and message codes are given in their hexadecimal 
values, 
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Figure 10-1. Sample SCSI Bas Configurations 
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10.3 


10.3.1 


10.3.2 


SCSI Bus Phases 


“The activities on the SCSI bus can be divided into the following phases of 
operation: 

= Arbitration 

© Selection 

1 Resclection 


0 Command 
© Data 

© Status 

1 Message 


“These phases are supported as specified by the ANSI SCSI specification. ‘The 
phases are individually discussed in subsequent subsections. ‘The last four 
Phases (Command, Data, Status, and Message) are grouped together as 
Information ‘Transfer Phases. 


‘When the SCSI bus is not involved in ane of the SCSI bus phases it isin a Bus 
Free Phase. ‘The Bus Free Phase indicates that no host adapter or controller is 
actively using the SCST bus and the SCSI bus is available for subsequent uses. 


‘The SCSI bus activities, implemented by the UCO7/8, include the disconnect 
fanction and re-selestion function (see subsection 103.2). Overlapped 
‘operations on multiple controllers and multiple logical units are supported, 


In the following subsections, no attempt is made to detail the SCSI bus signal 
sequences; the signals and timing are listed in subsection 9.33. 


‘The Arbitration Phase is an optional implementation on the SCSI bus. This 
phase is used when multiple controllers or processors contend for SCST bus 
Dvvnership. Since multiple host adapters and/or controllers might desire control 
bf the SCSI bus concurrently, arbitration for the SCSI bus is a requirement ‘or 
‘controllers attached to the UCTS. 


Selection and Re-selection Phases 


‘The SCSI bus Selection and Reselection phases provide methods for 
establishing a link between the Initiator and a desired Target. 
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After the UCU7/(8 selects a target to perform some function (for example, read 
‘or write data), the target has the option of disconnecting from the SCSI bus. 
‘When the target needs co re-establish the link to ts original Initiate, it 
reselects that Initiator. 


‘The SCSI Selection and Re-selection Phases can be terminated for any one of 
three conditions 


1. The preceding Selection or Re-selection Phase is successfully completed by 
using the Selection/Re-selection handshake protocol 


2. A Selection/Re-selection timeout occurs. The timeout results if any Target 
for Initiator does nat respond to the Selecticn/Re-selection Phase within 3 
‘imeout period of wo seconds, 


3, A Reset (-RST) signal occurs on the SCSI bus. When this signal is 
asserted, all SCSI bus sequences are immediately termirated and the S 
‘bus signals are released by all Initiators and Targets. 


‘The Initiator uses the Attention (-ATN) signal to notify the target that a 
‘message is ready. To guarantee that the Target recognizes the Attention 
condition before the Command Phase is entered, the -ATN signal level is held 
true before the Selection or Re-selestion Phase is completed. 


If an IDENTIFY message is used during the Seiection Phase sequence, the 
specified Logical Unit Number (LUN) has precedence over the LUN field in the 
Command Descriptor Block (CDB). (CDBs are described in detail in 
subsection 10.6.) The IDENTIFY message also informs the Target i the 
Initiator supports the disconnect function. 


10.3.3 Information Transfer Phases 


“The Command, Data, Status, and Message Phases are grouped t 
Information Transfer Phases because they are all used to transfer data or 
conitol information via the SCSI data bus. The Information Transler Phases 
are described in the following subsections 


10.3.3,1 Command Phase 


“The Command Phase allows the ‘Target to request command information from 
the Initiator. Aw Tnititor issues SCSI commands to a Target by transfers 
command packet, called a Command Descriptor Block (CDB). ‘The length of 
the SCSI command and the meaning of the information in the command pack 
‘depends on which command is being transferred. (See subsection 10.6 for 
definitions of SCSI commands and all SCSI CDBs supported by the UCUIOS ) 
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“The Command Phise is iaterrupted only forthe following exception conditions: 


1 Reset Condition, ‘This consition can occur when the SCSI Reset (-RST) 
signal is asserted or a power fal or power-off conditon inthe Target 
‘ccurs, In ths ease, the Command Phase and the connection established 
daring the Selection Re-seletion Phase is terminated by the Target with the 
release ofthe -BSY signal 

1 Parity Error Condition. The Target detects a party ertor on the SCST bus 
doring the comtmang transfer operation At this time, the target contrller 
releases the -BSY signal, terminates the connection, and the SCST bus 
retuns tothe Bus Free phase. 


Data Phase 


“The Data Phase of a connection contiols the transfer of data between the 
Initiator and Target devices. The Data Phase includes both the Data In Phase 
and the Data Out Phase. The Data In Phase allows the Target to request 
sending of éata to the Initiator from the Taaget, The Data Out Phase allows the 
“Target to request sending of data to the Target from the Initiator. ‘The direction 
of the data transfer operation depenes on the command being processed. 

Some commands might have no data to be transferred and, therefore, have a 
pull Data Phase. Synchranons and asynchronous data transfer mode are 
Supported by the UCO78. 


The Data Phase is interrupted only for the following exception conditions: 


Reset Condition. This condition ean occur when the SCSI Reset (-RST) 
signal is asserted or when a power fail or power-off condition in the Target 
‘cours, In this condition, the Data Phase and the connection established 
during the Selectior/Re-selection Phase are terminated by the Target with 
the release of the -BSY signal 

= Data Gut Parity Error Condition, ‘The Taxget detects a parity ecror on the 
SCSI bus dusing the data transfer operation from the Initiator to the 
“Target 

= Data In Parity Error Condition, ‘The Initiator detests a parity error on the 
SCSI bus during the daca transfer operation from the Tatget to the 
Initiator, ‘The Inititor can then assert the ~ATN signal along with the 
Acknowledge (-ACK) signal. The Targst detects this concition and enters 
the message out phase to receive a message. The Initiator sends an 
Initiator-detected error message in response. 


10.3.3 Status Phase 


‘The Status Phase is used by the Target to send completion information to the 
Initiator, ‘The status is sent in a single byte, the format of which is defined in 
subsection 10333.1 
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10.3.33.4 


‘The Target can initiate the Status Phase when any one of the following 
conditions occur: 


Busy Status, The Selection Phase is completed and the ‘Target isin a 
BUSY state and unable to process any commands for an extended period 
of time. The Target can initiate the Status Phase immediately aftr this 
condition occurs. ‘The Status Byte transferred has the BUSY status code 
set, 


Reservation Conflict Status, The Command or Re-selection Phase is 
cottipleted and the specified LUN is reserved for another Initiator, The 
Status Byte transferred has the RESERVATION CONFLICT status code 
set 


Terminated Status. A the termination of a command, the Status Byte 
transferred has the GOOD STATUS code set to indicate the success of the 
‘command, 


NOTE: In muti-Initator environments, the Initiator delays a minimum of 200 
Imicrosecones before attempting another selection of a Target if 2 
BUSY status code for that Target is received, 


Status Byte Format 


‘The format of the Status Byte used by the Target to send completion 
information to the Initiator is defined below. 


0 ofolfo Satus Cale | NED 


Pye | Bit _| o7 | 06 To [um | 3 | 2 | o =| 
D 


Status Code = Bits <0:01> 

‘These bits are used to specify the status code, Table 10-1 lists and deseribes the 
status codes that are recognized by the UCOTIO3, 

Nonexistent Desice (NED) - it 00 

When the NED bit is Set to one, the Initiator selected a LUN thatis not 
configured in the system, 


SCSI Bus Phases 


10.3.3.4 


‘Table 10-1. Status Codes 


Bits 
04 03-02 OF Status Description 
X 9 0 © | GooDsTarus “The ane! contelier saeesfly 


comple the rims 


D0 0 1 | CHECK CONDITION | An enor easton. orabnornal con 


Gian soared 
o 1 0 0 | BUSY ‘The age console busy. 
T= Set = Chand Xe Dont Cam 


Message Phase 


“The Message Thase is used to transfer information about exception conitions 
bbaween the Initiator and the Target. ‘The Message Phase includes both the 
“Message In and the Message Out Phases. ‘The Message In Phase allows a 
“Target to request that messages be sont co the Initiator from the Target. ‘The 
‘Message Out Phase sllows a Target to request that messages be sen from the 
Initiator to the Target. ‘Tabi 10-2 lists the error messages that are supported 
by the UCD78, Unsupported messages will ause the UCD708 wo abort and 
restart te command. 
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Table 10-2, UCO7I08 SCSI Messages 


Code 


Message 


Description 


‘COMMAND COMPLETE: 


"sued by the Target just before releasing the 
ESY sil at the end 9's come 
‘recat. This message is generally Seat 
lnmeditely after a Sits Phase 


in 


EXTENDED 


‘Used for synchronous Dsta Transfer 
Request 


@ 


SAVE DATA POINTER, 


sued bythe Target to direct te Tair to 
sve a py of he preset ste data ote 


RESTORE DATA POINTER 


DISCONNECT 


Tue bythe Target os! before relesirg the 
‘BSY sal micate othe lotr nat 
the present phy eonnecton s 
lemposiiybroton. The atest ea, 
cernmandy and status piniers ae not sved 


‘ABORT 


issued by the Initiator tothe Target 
19 clea the specified LUN and 
cause the SCSI bus to goto the Bus 
Free Phase. 


MESSAGE REJECT 


Issued by the Initiator or Target in 
response to a receives message that 
‘vas undefined, 


MESSAGE PARITY ERROR 


‘BUS DEVICE RESET 


Tue bythe Tatra te Tage o ck, 
sMleurent 1 seis oa the SESH es 
This message generates hard Reset 
Condition ee suet 105.) 


1DENTIFY™ 


Tssed by the Ting or Init to exten 
‘onnecton wo aparicubr LUN The 
fotowing bis hive poral caning, 


BLOT ~ Aways ett one 


i 6 Se if he Ino ean wpe 
Discooret and Reconnect seers 


‘is <EM> - Specify LUN wkdrss 
(evades) wa Tare 


~ Ifthe désonnest function is supported, this message wil be ised by the UCIT a he 


pinning eer command sence 


SCSI Bus Phase Sequencing 


10.4 SCSI Bus Phase Sequencing 


‘The status ofthe SCSI bus is a function ofthe control signals. ‘These signals, 
place the bus in one of four phases: Arbitration, Selection/Re-selection, 
Information Transfer, and Bus Free. The order in which SCSI bus phases are 
used follows a prescribed sequence, shown in Figure 10 


AILSCSI command sequences start with the Bus Free Phase. ‘The normal 
progression is from the Bus Free Phase to the Arbitration Phase. During 
arbitration, hosts/controllers contest for control of the SCSI bus; priority is 
given to the one with the highest SCSI bus address. 

Once a host or controller has control of the SCSI bus, the bus enters the 
Selection/Re-election Phase, This phase allows the master of the bus to select 
a speeific device for communication, An Initiator can select a Target to initiate 
an operation, or a Target can reselect an Initiator to continue an operation, 
After a physical path between an Initiator and a Target is established, the bus 
‘moves into one of the Information ‘Transfer Phases. These phases include six 
types af informaticn exchange: 


= Data Out Phase 
1 Data In Phase 
Command Phase 
= Status Phase 
Message In Phase 
m Message Out Phase 


‘These types of SCSI bus information exchange are described in more detail in 
subsection 103, 


SeLecrion commane on 
PHASE eseLecrion stars on 


PHASE MESSAGE PHASE 


PHASE SEQUENCING WITH ARBITRATION 


Figure 10-2, SCSI Bus Phase Sequences 
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10.5 


10.5.1 


10.5.2 


10.6 


SCSI Bus Conditions 


‘The SCSI bus has the following asynchronous conditions: 
© Reset Condition 
™ Attention Condition 


‘These conditions cause certain SCSI device actions and ean alter the phase 
sequence. ‘The two conditions are discussed in the subsections below. 


Reset 


‘The Reset Condition is used io immediately clear all bus masters. from the 
SCSI bus. This condition takes precedence overall other SCSI bus phases and 
conditions. During the Reset Condition, a0 bus signal except RST is 
‘guaranteed to be valid 


‘The UCO708 supports a “hard” reset option. When the target detects a Reset 
Condition, it should perform the following actions: 

Clear all uncompleted commands 

™ Release device reservations 


Return device operating modes (such as the MODE SELECT command) 
to their default conditions 


‘The UCO7008 will re-submit cutstanding commands to the target after the reset 
condition clears, 


Attention 


The Attention Condition alfows an Initiator to inform a Target that the Initiator 
Inns 1 message resdy. The Target can obtain this message in the Message 
Phase, 


SCSI Commands 


An Initiator (such as the UCU7/08) issues SCSI commands to a Target device by 
transferring command packt, called a Command Descriptor Block (CDB). 
‘The command contained in the CDB determines the length of the CDB. The 
first byte of a CDB contains the command. This byte, ealled the Operation 
Code, tas two components: tke Group Code and the Command Code, 


The UCU7AS issues Group Code 0, Group Code 1, and Group Code 7 SCSI 
‘commands to the target controller, ‘Group Code 0 CDBs contain six bytes and 


SCSI Commands 


Group Code 1 CDBs contain ten bytes. Group Code 7 CDBs, which are 
vendor unique and are 10 bytes long, The Command Code defines the type of 
SCSI command. SCSI command types are defined as specific CDB bit pattems 
in he ANSI SCSI specification: CDBs issued by the UCO708 folow the 
sidelines sted in the ANSI SCSI specification. 


NOTE: The commands listed apply to Emulex controllers (Medalist and 
Champion) Other controllers might handle some of the commands, 
slightly differently. See the manufacturer's manuals for details. 


“The structure of each SCSI command packet that can be issued by the UCO7I0S 
i shown in the applicable descriptions in subsection 10.7 (Group Code 0 
CBs), 1088 (Group Code 1 CDBs), and 10.9 (Group Code 7 CDBs). The 
following table lists, by subsection number, command names and operation 
codes for SCSI commands issued by the UCOT/08: 


Opcode 
Subsection LUCOT/OS SCSI Command (Hexadecimal) 
m71 FORMAT UNIT m7 
72 INQUIRY 
1073 REWIND (Tape only) o 
wor MODE SELECT 1s 
wots MODE SENSE 10 
076 READ (Tape) 8 
w17 READ (Dist) 08 
W078 RE-ASSIGN BLOCK or 
1079 REQUEST SENSE 03 
107.10 START/STOP UNIT 1B 
WL ‘TEST UNIT READY 0 
10712 WRITE FILEMARKS (Tape only) 10 
w7.13 SPACE (Tape only) u 
7.18 ERASE (Iape only) @ 
M715 LOAD/UNLOAD (tape only) 1B 
107.16 WRITE (Tepe) DA 
w7a7 WRITE (Dt) oA 
vos READ CAPACITY 2% 
os2 READ (EXTENDED) 2s 
ms3 WRITE (EXTENDED) 2A 
09.4 READ LONG ES 
1092 WRITE LONG BA 
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10.7 SCSI Group Code 0 Command Descriptions 


‘This subsection provides detailed descriptions of SCSI Group Code 0 
commands, including CDB formats, hexadecimal operation codes, byte and bit 
functions, and any necessary effects produced by the commands. Each SCS 
‘command is described in a separate subsection. 


A sample Group 0 CDB is shown in Figure 10-3. ‘The first byte of « command 
(Byte 00) contains two fields: the Group Cade in the high-order three bits (bits 
'<07)5>), and the Command Code in the low-order five bits (bits <0401> 
‘The Group Code determines the length of the command packet in the CD8, 
and together the Group and Operation Codes determine the operation to be 
performed. 


Bits <7.05> of byte 01in the CDB contain the LUN of the device being 
addressed. The UCO7/8, acting as a SCSI bus Initiator, supports up to cight 
LLUNS: eight disk drives assuming they are not split or one tape drive, The 
LUN must be specified for all commands. The éefinition of the low-order bits 
in byte 01 is based on the current command. 


we) me | ox | ba | ae | we ] Bi | aw 

mye | o7 | w | os | of | os | oz | om | 

0 Group Code Command Code 

bt TUN Command-Dependent Parameters 

2 Command Dependent Parameters 

03 ‘Command Dependent Parameters 

oe ‘Comimand-Dependent Parameters 

ca o 0 0 o 0 0 o [oo 
Control byte The controle ivatways zen (0) si 


Figure 10-3, Sample Group 0 Commend Descriptor Block 
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10.7.1 Format Unit (Opcode 04H) 


‘The FORMAT UNIT CDB, shown below, is used to write heacer and data 
blocks on the entire disk. This command normally writes all header fields and 
initializes data fields. This command is described as it relates to Medalist and 
Champion controls, Other controler types are similar, but consult the 
smanulacturer’s manuals for differences. 


Bye | BiLO7 | wos | wie os | Biko Bical | BiLoo 
oy ofofofo{leofifofa 
om TON FMD | CAL | Defect List Format 
@ opotefofoyTo|f?e 
@ ofofefofolo|fe 
oF Tierleave Code (LSB) 

& eLeltTefTolTst[olole 


‘The command in this CDB can disconnect from the Initiator, 

Z ig ig 
“These bits specify the THIN of she adétressed device for this command. 
Format Data (EMD) - Brte 01, Bit 04 


‘When the FMD bit status is set to one, FORMAT UNIT data is supplied during 
the Data Out Phase of the command, No defect lst wll be supplied with this 
Gata, See Table 10-3 for an explanation of how this bit affects the format mode. 


Complete List (CPL) - Byte 01, Bit 08 


“This bit is always set to one, and indicates that any previous Defect Map or 
defect data is erased. ‘The Target must create a Defect Listas it formats the 
media 


‘Defest_List Format - Byte OL, Bits <02:00> 
These bits specify additional information related to the form: 
List. Together with the FMD and CPL bits, these bits speci 


Format operation. The Format modes are listed in Tabie 10-3, Only the block 
address mode is supported 
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